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Theoretical Viscosities and Diffusivities in 
High-Temperature Mixtures of Hydrogen and Uranium 
SUMMARY 
Coefficients of viscosity and diffusion were calculated for multicomponent 
mixtures of hydrogen and uranium in order to provide data for use in studies of 
gaseous nuclear reactor concepts. These properties were calculated for eighteen 
fuel partial pressure ratios, 
(pure fuel), 
PFUSL/P, ranging from 0.0 (pure hydrogen) to 1.0 
for nine temperatures from 20,000 K to 100,000 K, and for pressures 
of 100, 500, and 1000 atmospheres. Some of the calculations for pure hydrogen 
were also performed for a temperature of 10,000 K. 
The calculated values of viscosity and diffusion coefficients for the multi- 
component hydrogen-uranium mixtures were used to calculate the Schmidt number--a 
dimensionless group which relates the scales of momentum and mass transfer--for 
each mixture. For values of P FUEL/P greater th an approximately 0.03,the Schmidt 
number was found to be less than unity, thus indicating that, for gradients of 
the same magnitude in velocity and concentration, mass flux due to diffusion will 
proceed at a greater rate than momentum flux due to viscosity. For values of 
Pmr/P less than approximately 0.03,the Schmidt number exceeded unity, thus 
indicating a reversal in the relative magnitudes of momentum and diffusive flux. 
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INTRODUCTION 
A knowledge of the coefficients of viscosity and diffusion appropriate to 
multicomponent mixtures of hydrogen and nuclear fuel is required in the study of 
gaseous nuclear reactor concepts in order to predict the behavior of the flux 
vectors describing the transport of mass and momentum in such reactors. In order 
to obtain a precise evaluation of such transport properties, it is necessary to 
take into account the various interactions occurring in the hydrogen-fuel mixture. 
For example, calculation of the viscosities and diffusivities of multicomponent 
mixtures requires, in general, a knowledge of the'viscosities and diffusivities for 
each of the binary interactions that may occur in the system (Ref. 1). Since no 
data for these interactions were available at the high temperatures at which 
gaseous nuclear rockets might be expected to operate, it was necessary to calculate 
the individual binary viscosities and diffusivities from first principles on the 
basis of postulated potentials for the binary interactions. 
The text to this report is primarily non-mathematical in nature. Derivations 
of equations are contained in Appendices I through IV. A numerical example of the 
calculation of the diffusive flow of uranium through hydrogen for a specified set 
of conditions is given in Appendix V. 
METHOD OF APPROACH 
The initial emphasis in this program was placed on the calculation of the 
viscosities and diffusivities for binary interactions between components of the 
fuel and hydrogen and mixtures thereof. Actual fuels which might be used in a 
gaseous nuclear reactor include the isotopes U233, U235, and Pu239. In order to 
avoid the necessity of separate calculations for each fuel, uranium with an atomic 
weight of 238 was chosen to represent the fuel, and the calculations were performed 
for eighteen mixtures ranging from pure hydrogen (PFu&P = 0.0) to pure fuel 
(PFUEL/P = 1.0) over a range of temperatures from 20,000 K to 100,000 K and at 
pressures of 100, 500, and 1000 atm. Some of the calculations for the mixture 
corresponding to pure hydrogen (PFUSL/ P = 0.0) were also performed for a tempera- 
ture of 10,000 K. Extension to lower temperatures for mixtures containing uranium 
was impractical since insufficient data are available for the U atom, which becomes 
the predominant uranium species in these mixtures at temperatures below 15,000 K. 
Nine of the eighteen mixture ratios for which viscosities and diffusivities 
were calculated were chosen to give a "coarse-grid" coverage of the entire PFURL/P 
range from 0.0 to 1.0. These mixture ratios corresponded to values of P 
0.0, 0.1, 0.233, 0.367, 0.500, 0.633, 0.767, 0.9, and 1.0. 
FUEL/P = 
Nine supplementary 
calculations were made at intervals of 0.01 in the region 0.0 5 PFUFJP < 0.1 where 




The concentrations of each of the species that would be involved, under the 
above-mentioned conditions, in the binary interactions in each mixture were 
determined from compositions calculated from the machine program which has been 
used to determine the spectral opacity of nuclear fuel (Ref. 2). Sample plots of 
these concentrations are shown in Figs. l-3 for a pressure of 1000 atm and fuel 
partial pressure ratios (PFUFL/P) Of 0.1, 0.5, and 0.9, respectively. From these 
plots, it is clear that, under the conditions for which the transport properties 
were calculated, the important species arising from hydrogen are H, H+, and elec- 
trons while those arising from uranium are U+, U++, U*+, and electrons. The con- 
centration of neutral uranium is seen to decrease rapidly with increasing tempera- 
ture, becoming negligible even in uranium-rich mixtures at temperatures much above 
20,000 K. The concentration of the H- ion, which was significant for the opacity 
studies (Ref. 2), is so small that it is not shown in the figures. The concentra- 
tions of the important species in each of the equilibrium mixtures studied are 
given in Table I. It should be noted that, in the calculation of these concentra- 
tions, values of 6.0, 10.0, and.18.0 e.v. were taken as the first three ionization 
potentials of uranium and all of the H present was considered to be in the ground 
state. The concentration of the H atom is very small except at temperatures below 
30,003 K, but at these temperatures the concentration of its excited states is 
negligible (Ref. 2). However, considerable uncertainty does exist in the values 
used for the uranium ionization potentials and this uncertainty is propagated into 
the calculation of the transport properties. 
Binary viscosity and diffusivity terms for ionic interactions were calculated 
for each of the mixtures studied using one of several forms of a modified Coulomb 
potential. Ion-neutral and neutral-neutral terms were obtained by approximation 
and extrapolation techniques since these were of only minor significance at all but 
the lowest temperature studied for the hydrogen-fuel mixture (20,000 K). These 
binary terms were then used to calculate the over-all coefficients of viscosity and 
diffusion for each of the multicomponent mixtures studied. 
For viscosity, this resulted in a series of simple expressions describing the 
viscosity of each mixture. However, for diffusion, four separate steps were 
required, some of which involved the calculation of a number of complex terms. The 
first step was the calculation of the binary diffusivity,a ij , which describes the 
diffusion of one single component through another single component in a binary 
mixture (for instance, the diffusion of H+ through TJ+++ in a mixture composed of 
these two species only). In multicomponent mixtures of the type considered here, 
these binary diffusivities lose much of their individual physical significance, but 
they are necessary intermediaries in the calculation of the more complex terms 
describing diffusion in the mixture. The second step in the calculation of diffu- 
sion involved computation of the coefficients of diffusion, D. . . These coefficients 
describe, in a rigorous manner, the diffusion of each componeii in a multicomponent 
mixture [ see Eq. (3)]. They may, however, also be used as intermediaries in a 
manner described in Appendices III and IV in the calculation of the simpler effec- 
tive diffusion terms describing the mass transport of individual components or 
groups of components in the mixture. The third step involved calculation of 
effective mass diffusivities, qemix, for each component and certain groups of com- 
ponents which, when multiplied by effective gradients for these components or 
groups, give directly the corresponding mass fluxes, relative to all the components. 
Certain assumptions relating the gradients of the various components in each mixture 
were necessary in the evaluation of the qmmix terms. 
an effective binary diffusivity,a'z.$, 
Finally, in the fourth step, 
which describes the over-all diffusion of 
the various uranium species through the hydrogen species, and the corresponding 
Schmidt number, NSc, were calculated for each mixture. In order to perform these 
last calculations it was necessary to make some additional assumptions regarding 
the makeup of the mixture. The latter three types of terms, Dij, D~_,ix, anda$$F, 
represent progressively less rigorous formulations of the diffusion problem, but 
result in progressively simpler equations describing the mass transport process. 
In keeping with the notation of Ref. 1, binary and effective binary diffusivities 
are here denoted by script 3, while other diffusion terms are denoted by D. 
BINARY INTERACTION TERMS 
Viscosity 
Values of viscosity were obtained for the ions H+, U+, U*, and U+++ and the 
atom H at pressures of 100, 500, and 1000 atm and for temperatures from 20,000 to 
100,000 K. The,calculations for the ionic species were performed at each pressure 
and temperature for each of eighteen fuel-hydrogen mixture ratios ranging from pure 
hydrogen to pure fuel. The results of these calculations for the coarse-grid mix- 
tures described in the previous section are presented in Table II, where the terms 
for each species are identified by the approximate molecular weight and the magni- 
tude of the charge on the species. Three different values of the viscosity (T) for 
each ion considered are shown in the table. The values in the columns labeled T,- 
and IR were calculated using Coulomb potentials with effective cutoffs at, respec- 
tively, the Debye length of the mixture and the average size of a cell containing 
each type of ion (Ref. 1 and Appendix I), while those in the column labeled ysc 
were calculated using a shielded-Coulomb potential obtained following the outlines 
of the method given in Ref. 4. (The equation given in Ref. 4 for 71sc was cor- 
rected to read as in Eq. (18) of Appendix I.) The three values are in good agree- 
ment at the higher temperatures where the density is lowest. In this region of 
relatively high temperature and low density where the volume available per ion is 
very large relative to the size of the ion, the assumptions used in the evaluation 
of the lsc terms are believed to be most appropriate. At lower temperatures the 
differences between the terms calculated by the various procedures become more pro- 
nounced and, as evidenced by the appearance, for some ions, of negative values for 
lsc ' the approximations made in the shielded-Coulomb analysis break down alto- 
gether. Under these conditions the more highly structured model used in the 
4 
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evaluation of the rlR terms is believed to be more appropriate. The viscosities 
shown in Figs.4-6 at pressures of, respectively, 100, 500, and 1000 atm are repre- 
sentative of the best of the calculated values and correspond, in general, to the 
7sc values at the highest temperatures and the 7)R values otherwise. As noted 
above, the collision cross sections needed for calculating the viscosity for each 
ionic species were evaluated using a modified form of the Coulomb potential which 
embodied the use of terms such as the Debye length or interparticle distance in 
describing the effective range of the potential. The small variation with mixture 
composition of the viscosities shown in the figures and their nearly equally small 
variation with pressure are both due to the dependence of these lengths upon the 
composition of the mixture which, in turn, is dependent upon the pressure. Owing 
to this relatively small and gradual variation with mixture composition, only 
limiting values of the individual viscosities for PFURL/P ratios of 0.0 and 1.0 are 
plotted. The viscosities shown for the uranium species for P FU-&P = 0 maybe 
regarded as the viscosities which these species would possess if they were present, 
in trace amounts, in the hydrogen-based mixtures being considered. Similar con- 
siderations hold for the hydrogen species in the uranium-based mixtures with 
PFUSL/P = 1.0. The viscosity values for the atom H were obtained by extrapolation 
from the work of Grier (Ref. 3) who used exponential attractive and repulsive 
potentials to describe the interaction of two H atoms and are hence independent of 
pressure and composition. All of the viscosities are strongly temperature depen- 
dent. Although the concentration of electrons in each of the systems studied is 
appreciable, this species was not included in the viscosity calculations since its 
small mass makes it relatively unimportant in momentum transfer processes. 
The calculation of each of the binary viscosity terms is discussed in more 
detail in Appendix I. 
Diffusivity 
Binary diffusivities, Sij, were calculated for each of the possible binary 
interactions among the species H, H+, U+, U++, U+++, and electrons. In the calcu- 
lation of these terms for interactions involving only charged particles, the same 
type of assumptions were made as in the calculation of the ionic viscosity terms, 
and each diffusivity was again calculated in three different ways. The results of 
these calculations at pressures of 100, 500, and 1000 atmospheres are shown in 
Table III for each of the nine coarse-grid pressure ratios (PFURJP) ranging from 
0.0 to 1.0 and each of nine temperatures ranging from 20,000 K to 100,000 K. For 
these binary terms, the relation aid = aji is valid; hence, the coefficients 
describing each binary interaction are shown only once. The calculations for the 
columns labeled a=., a,,, and aR involved, respectively, the use of a Coulomb 
potential with a cutoff at the Debye length, the use of a shielded-Coulomb poten- 
tial, and the use of a Coulomb potential with a cutoff at an effective interparticle 
spacing for each type of ion. As was the case with the binary viscosity terms, the 
agreement among the three values is best under the conditions of lowest density and 
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the approximations made in the evaluation of the shielded Coulomb potential term 
break down altogether in the higher density regions. The variation for each of 
the binary diffusion terms with mixture composition is small, of the same order as 
the corresponding viscosity terms, and is again due only to the variation with 
mixture composition of the appropriate cutoff parameters. Unlike the viscosity 
terms, the diffusion terms show a strong pressure dependence, which is, however, 
modified somewhat from the usual l/P dependence by the effect of pressure on ion- 
ization. The best values for each binary ionic diffusivity were selected, in 
general, as being the J&D values at the highest temperatures and the BR values 
otherwise. [The ZbL values obtained from Eq. (21), which was taken from Ref. 1, 
were used, at the highest temperatures, in preference to the bSC values obtained 
from Eq. (19), which was taken from Ref. 4, since the values obtained from the two 
equations do not show, under these conditions, as good an agreement as one would 
expect. Since the viscosities calculated using both the shielded Coulomb potential 
and the Coulomb potential with a cutoff at the Debye length were nearly equal when 
the equation given for viscosity in Ref. 4 was corrected, it was decided to use the 
3 D values at the highest temperatures rather than re-derive the correct form of 
the equation for the 3 SC values.] The selected values for each binary term were 
then used in the calculations for the coefficients of diffusion and viscosity 
appropriate to each multicomponent mixture. The diffusion tep describing the 
interaction of the atom H with the ion H+ were based upon a 7~ curve fit of the 
known H-H+ potential curves (where r is here the internuclear separation). Terms 
relating to the interaction of the H atom with other charged species were then 
approximated from these values by appropriate adjustments of the cross sections. 
These ion-neutral terms were of little importance at all but the lowest temperature 
considered. 
The calculation of each of the binary diffusion terms is discussed in more 
detail in Appendix I. 
MIXTURETERMS 
Coefficients of viscosity and diffusion were calculated for each of eighteen 
multicomponent hydrogen-uranium equilibrium mixtures ranging in composition from 
pure hydrogen to pure fuel. Each calculation was performed for pressures of 100, 
500, and 1000 atm at each of nine temperatures ranging from 20,000 K to 100,000 K 
in 10,000 K intervals. 
Viscosity 
The calculated viscosity values for each mixture are shown in Table IV. The 
values corresponding to the nine coarse-grid mixture ratios are plotted in Figs. 
7-9 for pressures of 100, 500, and 1000 atm, respectively. The mixture 
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viscosity values are based upon composition data of the type shown in Table I and 
the best values of the component viscosities and binary diffusivities taken from 
Tables II and III. The component viscosities used in these calculations are indi- 
cated in Figs. 4-6 and correspond, in general, to the r] SC values at the highest 
temperatures and the rl R values otherwise. Similarly, the binary diffusivity terms, 
which are used in the viscosity calculations to account for the contribution of 
collisions between non-like particles, correspond to the 8, values at the highest 
temperatures and the aR values otherwise. 
The mixture viscosities for all mixtures with PFvEL/P 2 0.1 were calculated 
from Eq. (l), shown below, which is a semi-empirical approximation to the more 
complicated expression which results from the rigorous kinetic theory of multi- 




i-l & + aRTXi ’ - - I: a”” 
qi PMi k:l ik 
(1) 
k#i 
In this expression 9i, xi, and Mi represent, respectively, the viscosity, mole 
fraction, and molecular weight of each constituent in the mixture, aik is a binary 
diffusivity term, R is the universal gas constant, P is the pressure, and T is the 
temperature. The summations are, in general, performed over each of the v com- 
ponents of the mixture. However, since viscosity is related to the transfer of 
momentum, the contribution to the viscosity of each mixture due to collisions in 
which electrons are involved is very small. The calculations were, therefore, 
simplified somewhat by ignoring this contribution altogether and performing the 
summation only over the other species in the mixture. The quantity a has been 
shown to be equal to 2.0 on theoretical grounds (Ref. l), but an extensive analysis 
of experimental data (Ref. 5) has shown that the empirical value 1.385 sometimes 
gives better results. In the calculations reported herein, a was regarded as an 
adjustable constant which could be changed slightly from one mixture ratio 
(Pm,/P) to the next so as to insure the proper limiting behavior of the viscosity 
of each mixture. The a values used varied smoothly from 1.385 for purely uranium- 
based mixtures (PFuEL/ P = 1.0) to 2.500 for mixtures with PFvEL/P = 0.1. The 
effect of using a value for a which differed from 1.385 was, therefore, greatest 
for the hydrogen-rich mixtures and resulted in a decrease in the calculated values 
of the viscosity for these mixtures which ranged from about 12.5% at the highest 
temperatures studied to slightly more than twice that amount at the lowest tempera- 
tures studied. For the mixtures composed solely of hydrogen (PmL/P = O.O), the 
only species contributing to the viscosity of the mixture are H and R+. For these 
mixtures, it was possible to calculate the mixture viscosity from the simpler and 
more accurate formula appropriate to binary mixtures which is shown below 
(Eq. 8.2-22 of Ref. 1). 
I + 3/5 [ x:,+2x,x,*($++ %+-I +x$ ) 1 
(2) 
In this formula the term r] HH+ may be regarded as the viscosity of a hypothetical 
substance with the same mass as the other hydrogen constituents but interacting 
along a potential curve describing ihe H-H+ interaction. This term was evaluated 
by fitting a potential of the form x to the average of several exact quantum 
mechanical calculations for this system. It should be noted that by using Eq. (2) 
the effect of excited states of the H atom upon the viscosity of the mixture has 
been neglected. The data given in Ref. 2 show that the fractional concentrations 
of any excited states of H become completely negligible below about 35,000 K. 
Hence, in the region where the concentration of neutral H becomes important, the 
atom can be considered as being predominantly in the ground state. The inclusion 
of excited states might, however, tend to smooth out the viscosity curves in the 
region of transition from H+ to H. For mixtures with 0 < PFUED/P < 0.1 sample cal- 
culations indicated that neither Eq. (1) nor Eq. (2) gave a satisfactory repre- 
sentation of the mixture viscosity. Hence, for these mixtures the viscosity was 
obtained by smooth interpolation between the values for PFUEL/P = 0 calculated from 
Eq. (2) and those for PFUE~/ P = 0.1 calculated from Eq. (1) with a = 2.500. 
Because of the small difference in viscosity between the mixtures with P 
and those with Pi,/ 
?fQ-&P = 0 
P = 0.1, the viscosity values calculated in this manner for 
the intermediary mixtures can differ by a few percent at most from values which 
could be calculated using suitably adjusted values of a. 
A comparison of Figures 7-g with Figures 4-6 shows that the mixture viscosi- 
ties do exhibit the correct behavior, approaching, at the highest temperatures, the 
viscosities of, respectively, H+ for hydrogen-rich mixtures and U+++ for fuel-rich 
mixtures. Correspondingly, at the lowest temperatures the mixture viscosities 
approach those of H and U+ and the various curves cross due to the crossover in the 
component viscosity curves of H and U+. The mixture viscosities, like the com- 
ponent viscosities, are strongly temperature dependent,but show a much more marked 
variation with pressure and mixture ratio than do the component terms. 
Diffusivity 
Coefficients of Diffusion, Dij 
Diffusion in a multicomponent gas mixture is best described in terms of the 
mass flux due to diffusion of each component in the mixture relative to the center 
of mass motion of the mixture as a whole. This mass flux is given by Eq. (3) 




Here ri and mi are, respectively, the mass flux due to diffusion (in lb/ft2-set, 
say) and the actual mass per particle of the ith species, n is the over-all par- 
ticle density, p is the mass density, Dij is a coefficient of diffusion defined in 
such a way that, for a binary mixture, it reduces to the ordinary binary diffusivity, 
a ij but, in a multicomponent mixture, it is related to all of the binary diffusivi- 
ties, and bj is the driving force due to the presence of component j and is given 
by Eq. 8.1-2 of Ref. 1 and Eq. (4) below. 
(4) 
Here nj and F‘. are 
force per particle 
respectively, the number density of the jth species and the 
Acting on this species. From Eq. (4) it is clear that the 
vector bj may involve gradients in pressure and external force fields as well as 
the familiar concentration gradient terms, and it is only in special cases that 
diffusion in a multicomponent mixture depends on concentration gradients alone. 
Specifically, this is not the general case when charged particles with unequal 
charges are undergoing mutual diffusion. The coefficients D.. are described more 
fully in Appendix II where a more thorough discussion of muli3component diffusion 
is given. Thermal diffusion, which appears only when second order terms are 
included in the usual perturbation solution of the Roltzmann transport equation, 
has not been included in Eq. (3). 
Values of the coefficients of diffusion Dij were calculated for each of the 
thirty ordered non-symmetric pairs which could be formed from the six species e, 
&, U+, U++, U+++, and H. The calculation of this many terms for each set of con- 
ditions considered was necessitated by the fact that in a multicomponent mixture, 
unlike a binary mixture, the condition D.. = Dji does not hold. The Dij values 
calculated are shown in Table V at each % the nine coarse-grid PFUEL/P ratios 
ranging from 0.0 to 1.0 and nine temperatures ranging from 20,000 K to 100,000 K 
for pressures of 100, 500, and 1000 atm. Values are also shown at 10,000 K for 
P FUFL/P = 0. For this latter case, the uranium constituents may be considered to 
be present in trace amounts so that Eq. (3) still has meaning. Similarly, trace 
amounts of the hydrogen constituents may be considered to be present when 
PFURL/P = 1.0. The coefficients of diffusion shown in Table V, like their binary 
counterparts shown in Table III, are strongly temperature-dependent and show a 
pressure dependence modified somewhat from the l/P dependence which is common to 
simple binary mixtures. The variation of the coefficients with mixture ratio is 
small as long as the mixtures considered contain more than a trace of uranium, 
9 
but there is a marked difference between these coefficients and those for the 
%ud P = 0 case due to the large difference in density between mixtures which con- 
tain uranium and those consisting of only hydrogen and its constituents.. 
U-H Effective Binary Diffusivity, Be,,, and Schmidt Number 
The coefficients of diffusion, Dij, shown in Table V can be used in Eq. (3) to 
calculate the diffusive mass flux of each component in a multicomponent mixture if 
the actual gradients and forces are known. However, in some cases these terms are 
not known and it may be desirable to formulate the problem more simply in terms of 
effective diffusivities for each component or group of components which, when 
multiplied by effective gradients for these components, give their mass flux 
directly. Such a formulation of the problem requires, in general, that a mass 
diffusivity for each component be defined using a formulation of the type given in 
Appendix III. If, however, only the total diffusive flow of two groups of com- 
ponents of the mixture is of interest, with each group considered as an effective 
pseudo-species, then the problem can be still further simplified by introducing a 
formulation analogous to the familiar binary situation. In a binary mixture, 
Eq. (3) reduces to the form 
2. -tTlimjn 
ji q 
P 3 ijflTii (5) 
Analogously, in a multicomponent mixture, if we consider one group of components as 
pseudo-species i and the remainder of the mixture as pseudo-species j, we can use 
Eqs. (3) and (5) to define an effective binary diffusivity agfs for the mutual 
diffusion of the two pseudo-species. The diffusive flow of pseudo-species i is 
then just given by Eq. (5) with aif4 replacing a.. and averaged or effective 
values used for mi> mj, and pi. With these substi#tions, Eq. (5) becomes 
eff 





a::, n2pff (5a> 
In the work reported here, this procedure was followed to obtain an effective 
binary diffusivity, a:$ , describing the mutual diffusion of pseudo-species i, 
which was composed of U , U++', U+++ and the fraction of the total number of elec- 
trons in the mixture needed to make this pseudo-species neutral, and pseudo- 
species j, which was composed of H, H+, and the remainder of the electrons. The 
diffusivities calculated in this way are shown in Table VI and are plotted in 
Figs. lo-12 for pressures of, respectively, 100, 500, and 1000 attn. The details of 
the assumptions necessary for this analysis and the actual procedures used in these 
calculations, including the restriction introduced into the transport equations to 
guarantee that the flow was electrically nmtral, are given in Appendices III 
and IV. A numerical example illustrating the use of Eq. (5a) in the calculation of 
the mass flux of one of the pseudo-species defined above is given in Appendix V. 
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Also given in Appendix V is an equation which relates the mass flux of ;,"zwdo- 
specizse;;lculated relative to a fixed (laboratory) coordinate system Ji , to 
the ji values calculated from Eq. (5a) which are, as mentioned earlier, relative 
to a. centE;foefffmass coo;r$nate system. Tabulations of numerical values for the 
terms eff mi Ill- n , 
PJ 
Pi , and mj which are needed in the evaluation of the 
fluxes are given in Tables VII, VIII, and IX, respectively. 
From Figs. 10-12, it is apparent that, as was the case with all the ether 
diffusion terms discussed earlier, the effective diffusivities are only moderately 
affected by changes in mixture ratio, especially for high values of PFUEr/P . 
This situation is illustrated more clearly in Fig. 13 where 3 F-g values are 
plotted against PFUEI/ P at all three pressures and for a tempera ure e of 50,000 K. 
This behavior is to be expected since, as mentioned previously, as long as there 
is a substantial amount of uranium present in the mixture, the Dij values which 
are used in the calculation of each of the 5-i which are needed to calculate the 
a:$ values show only a small and gradual variation with PFuEL/P. Also, as long 
as there is a substantial amount of uranium present, the other terms used in the 
calculation of au-H show a similar variation. Thus, although the curves for 
a U-H eff shown in Fig. 13 each correspond to calculated values which were obtained 
fo~f~~E~P ratios ranging from 0 to 0.9, the type of extrapolation indicated in 
the fuel-rich region is valid for PFJJFL/P ratios approaching 1.0. In the region 
approaching PFuFL/P = 0, the curves show an increased PFUEJ,/P dependence. This is 
caused primarily by the effect of the large difference in the molecular weights of 
hydrogen and uranium on the zxk Mk term which appears in the calculation of the 
Dij terms 
[ 
Eq. (25) of Appendix II . 1 
U-H The effect of pressure on the a eff values is illustrated in Fig. 14 where 
values of 3 Fiy are plotted versus pressure for sample PFUFL/P ratios of 0.1, 
0.5, and 0.9 and temperatures of 30,000 and 90,000 K. Like all other diffusion 
terms discussed, the a $: values vary with pressure with a dependence which 
differs somewhat from the l/P dependence usually associated with simple diffusivity 
terms. 
Schmidt numbers based upon the effective binary diffusivities described above 
were calculated for each of the mixtures of interest. These numbers are the 
dimensionless ratios which describe the relative importance of the viscosity term 
in the momentum conservation equation to the diffusion term in the conservation of 
mass equation and are given by Eq. (6) below. 
(6) 
The Schmidt numbers calculated arc shown in Table X and are plotted in Figs. 15-17 
for pressures of 100, 500, and 1000 atm, relpectively. The numbers are seen to be 
only weakly dependent on temperature and pressure, especially for low values of 
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?Emdp * This result is not surprising since, in the simplest analyses of kinetic 
theory, the Schmidt number is a function only of the material being studied, and 
not of the thermodynamic variables. The large variation of Schmidt number with 
PmI,/P is primarily due to composition effects. The variation of Schmidt number 
with pressure and pressure ratio is indicated more clearly in Fig. 18 where Schmidt 
numbers are plotted against PmL/ P for a temperature of 50,000 K and pressures of 
100, 500, and 1000 atm. The curves for the conditions P = 1000 atm, T = 20,000 K, 
and P = 100 atm, T '= 100,000 K which are also shown in Fig. 1.8, represent upper 
and lower limits, respectively, for the Schmidt numbers encountered in this study. 
It is apparent that under most of the conditions studied the Schmidt number is 
considerably less than 1.0, thus indicating that, for gradients of the same order 
in velocity and concentration, mass flux due to diffusion will proceed at a greater 
rate than momentum flux due to viscosity. However, for hydrogen-rich mixtures with 
P$'(,EL/P 5 0.03 th e Schmidt number does approach and even exceed 1.0. 
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LIST OF SYMBOLS 
Definition Typical Units 
Constant used in curve fitting of potential function 
Diffusive "driving forcer' due to presence of component j ft-1 
Effective diffusive "driving force' due to presence of 
pseudo-species j ft-1 
Bi,nary diffusivity describing mutual diffusion of 
species i and j ft2/sec 
Effective binary diffusivity describing mutual diffusion 
of hydrogen-based and uranium-based constituents ft2/sec 
Binary diffusivity calculated using a Coulomb potential 
with a cutoff at the Debye length ft2/sec 
Binary diffusivity calculated using a shielded-Coulomb 
potential ft2/sec 
Binary diffusivity calculated using a Coulomb potential 
with a cutoff at the outer radius of an ionic cell 
Coefficient of diffusion in a multicomponent mixture 
Effective mass diffusivity for species i 
ft2/sec 
ft2/sec 
lb _ ft2 --- 
lb mole set 
Charge of the electron, 1.60210 x 10-l' Coulomb 
Electric field volts/m 
.th Force per particle acting on 1 species lb/particle 
Mass flux due to diffusion of component i relative to 
center of mss coordinates lb/ft2-set 
Mass flux due to diffusion of component. i relative to 
laboratory coordinates lb/ft2-set 
Mass flux due to diffusion of pseudo-species i 
relative to center of mass coordinates lb/ft2-set 
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Definition Typical Units 
Mass flux due to diffusion of pseudo-species i relative 
to laboratory coordinates lb/f-t*-set 
Boltzmann constant, 1.38054 x lo-l6 erg/K 
Determinant defined by Eq. (26), Appendix II 
Particle mass of species i lb/particle 
Effective particle mass of pseudo-species i lb/particle 
Molecular weight of species i 
Total number density of particles in a system 
Number density of species i 






Total pressure atm 
Pressure of fuel-based constituents atm 
Radial coordinate ft 
Distance over which electric field,due to i th species 
is effective Angstroms 
Average interionic spacing Angstroms 
Distance of closest approach in collision between 
ions with charges zi and Zj Angstroms 
Universal gas constant, 8.3143 x lo7 erg/K-mole 
Temperature K 
Coulomb potential volts 
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Velocity of species i 
Velocity of center of mass of mixture 
Xi Mole fraction of species i 
Y Distance coordinate 
zi Charge on species i (reduced) 
Greek 











Symbol for bracket appearing in derivation of Eq. (28) (ft-lb)2 
particle2-set 
Increment 
Viscosity of component i lb/ft-set 
Binary viscosity term used in calculation of mixture 
viscosity for a binary system lb/ft-set 
Viscosity calculated using a Coulomb potential 
with a cutoff at the Debye length lb/ft-set 
Viscosity calculated using a shielded-Coulomb potential lb/ft-set 
Viscosity calculated using a Coulomb potential with a 
cutoff at the outer radius of an ionic cell lb/ft-set 
Mixture viscosity lb/ft-set 
Debye length Angstroms 
Effective ionic mean free path Angstroms 
Reduced mass of species i and j lb/particle 
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LtST OF SYMEOLS 
(Contd.) 
Symbol Definition 
v Number of components in a multicomponent mixture 
P 
2 
Total mass density 




R Collision integral 
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APPENDIX I 
Binary Interaction Terms 
General 
Binary interaction terms are those which arise in the calculation of viscosity 
and diffusivity due, respectively, to the transport of momentum or mass when two 
particles undergo a collision. The collision may be between two identical par- 
ticles, in which case the coefficients of viscosity or self-diffusion are involved, 
or it may be between two different particles, in which case "mutual" coefficients 
are involved. In a pure gas the viscosity and self-diffusivity are all that are 
needed to describe the transport of momentum and mass. Similarly, in a binary 
mixture only the coefficients of viscosity and of mutual diffusion are required to 
describe the transport of momentum and mass. However, in order to obtain the 
coefficients of viscosity and diffusion in multicomponent mixtures, it is necessary 
to first obtain values of the viscosity and mutual diffusivity for each of the 
species and pairs of species, respectively, considered in the mixtures. In the 
sections which follow, the procedures used to evaluate these terms, along with the 
assumptions made in their evaluation and the consequent limitations introduced, are 
discussed. In general, the procedures used to evaluate the binary viscosities and 
diffusivities involved the application of the Boltzmann equation and various inter- 
action potentials defined in terms of certain characteristic lengths which are 
defined below. 
Characteristic Lengths 
In an electrostatics problem involving the mutual interaction of two charged 
particles, the potential function describing the interaction is the usual Coulomb 
potential, 
Here z is the degree of ionization of the particle which is taken as the source of 
the potential, r is the distance from its center, and e is the elementary elec- 
tronic charge. However, in a system containing many ions, a given ion does not 
feel the full attractive or repulsive force of another ion due to the screening 
effect of all the other ions. Under these conditions the shielded-Coulomb potential 
vsc 
ze = -e- AD/r r 
sometimes gives a more accurate representation of the field due to a given ion. 
The screening constant AD which appears in this expression is referred to as the 
Debye length. The shielding in such a system is presumed to be due to a 
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concentration of oppositely charged particles in the vicinity of the particle which 
is the source of the electrostatic potential. The Debye length is thus the distance 
at which the screened Coulomb field has fallen to a factor of 
associated with a normal Coulomb field and can be interpreted 
beyond which an approaching particle experiences only a small 
field of the screened particle or, alternately, as the radius 
charged ionic atmosphere surrounding the screened particle in 
deficiency of particles of charge with the same sign (Refs.. 9 
expression for the Debye length is given below. 
l/e times the value 
as that distance 
effect from the force 
of the oppositely 
which there is a 
and 10). The 
A, = J kT 4~e2~niZf- 
I 
(9) 
Here k is Boltzmann's constant, e is the charge of the electron, n is the number 
density, and z is degree of ionization. The Debye length is seen to be a mixture 
property rather than a property of an individual species. 
Another property of the mixture is the average interionic spacing, lions. 
This term gives the average distance between the centers of neighboring ions in a 
mixture and is calculated from Eq. (10) below. 
In the derivation of Eq. (lo), it is assumed implicitly that each ion is repre- 
sented by a sphere inscribed within a cube of side-Fi,,,. The term nions repre- 
sents the total concentration (number density) of ions in the mixture. 
A third term which is a property of the mixture is the average value of the 
mean free path for ionic collisions, x ions. The mean free path is the length most 
frequently used to characterize collisions between particles in a gas. This term, 
which gives the average distance that a particle travels between collisions can be 
expressed, for a gas having a Maxwellian distribution of velocities and obeying 




where n is the particle density in the gas, and CT is the average particle diameter 
or, alternatively, the distance of closest approach of particle centers. Eq. (11) 
can be used to approximate, roughly, a mean free path for ionic collisions, x ions, 
if n is taken as nions, the total number density of ionic species, and cr2 is con- 
sidered as being proportional to an effective average collision cross-section for 
ions. In the calculation of Xions used here, o2 was taken as the mole-weighted 
mean of the three terms r& mini '$2 min.> and r$& min - each representing distances 
of closest approach in ionic collisions - which are described below. 
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In addition to the lengths defined above which are functions only of total 
mixture conditions, two lengths may be defined which are different for each species 
in a given mixture. These are rij min, the minimum distance of closest approach of 
two particles with charges of, respectively, zi and Zj, and ?i, which can be inter- 
preted as the average size of a cell containing an ion with charge Zi or, alter- 
nately, as the distance over which the electric field due to the species i is 
effective. The expression for rij.min is obtained by setting the Coulomb energy 
equal to the thermal energy which, s'ince the particles are moving relative to each 
other, is 2kT (Ref. 8). 
(12) 
For the case i = j, rii min can be interpreted as a measure of the actual "size" of 
the ith species. The expression for the pi terms is obtained by assuming that the 
totality of the cells in which the field of each individual ion is effective fills 
the entire volume of the gas and that the ratio of the sizes of two cells, i.e., 
the ratio of the distances over which the electric fields of two different ions are 
effective is just equal to the ratio of the charges on the ions. These assumptions 
are stated quantitatively in Eqs. (13) and (14) below. 
Using these relations, one obtains the following expression for Fi for the hydrogen- 
uranium mixtures considered here. 
I 
-l/3 
ri n,,+ + nu+ + 8nu++ + 27nu+++ (I-5) 
It is evident from Eqs. (lo), (13), and (15) that, in a system containing one type 
of ion only, the equations for ?'ions and pi become identical. Each of the lengths 
discussed in the preceding paragraphs is shown in Fig. 19 plotted against tempera- 
ture for a pressure of 500 atm and a PruEL/P ratio of 0.5. These conditions were 
chosen for illustration in the discussions presented below since they lie midway 
between the extremes in pressure and composition considered. 
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Evaluation of Binary Terms 
Of the various existing methods for calculating transport properties, only 
those based upon the approximate solution of the Boltzmann integro-differential 
transport equation have been pursued far enough to be readily useful for calcula- 
tions of the type presented here (Ref. 1). All of the binary terms considered 
have, therefore, been calculated from the transport integrals which result from the 
Boltzmann equation; 
Application of the Boltzmann equation results in the following expressions for 
the binary viscosity and diffusivity terms (Ref. 1). 
"Ii = 5116 
and 
06) 
aij q 3/,6 ~~ ( ~)/u~ nij(“‘)* (17) 
In these equations, ~ij = ~~~~, is the reduced mass of species i and j, u is the 
effective particle diameter'of'the molecules, and the fii(2,2)* and fiij(l>')* 
terms are collision integrals which describe, respectively, the dynamics of an 
encounter between two particles of type i and between a particle of type i and one 
of type j (Ref. 1). For the calculations described in this report, the fi integrals 
in Eqs. (16) and (17) were evaluated, for ionic species, from one of three assumed 
forms for the interaction potential describing each binary encounter. All three 
potentials considered were modified forms of the Coulomb potential. The use of the 
Coulomb potential itself in the evaluation of the 51 integrals is not possible 
since, due to the long range nature of these forces, divergent values are obtained 
for the collision cross sections involved in the calculations. The binary terms 
labeled 71Sc and 3 sc which are shown, respectively, in Tables II and III, were 
calculated making use of the Debye length and shielded-Coulomb potential which are 
defined in Eqs. (8) and (9). Using these relations resulted in the following 
specific forms for the viscosity and diffusivity terms (Ref. 4). 
08) 
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The binary terms labeled qL and aL were also calculated making use of the Debye 
length, but in the calculation of these terms the potential was assumed to cut off 
abruptly at a distance AD from the center of its source. The formulae obtained 
in this way are shown below(Ref. 1). 
In obtaining his equations for viscosity and diffusivity for the shislded- 
Coulomb potential, Liboff (Ref. 
for any i and j. 
4) makes the following assumption:( rztit ) >> 1 
In regions of very high density, this assumption is invalid, as is 
indicated clearly in Fig. lg. This accounts for the negative values for several of 
the rlscand a,, terms which appear in Tables II and III at the lower temperatures. 
However, at the highest temperatures considered, Liboff's assumption is valid and, 
based upon the qualitative description of the Debye length given previously, one 
would expect, under these conditions, that the values calculated using a shielded- 
Coulomb potential (Ref. 4) would be in fairly good agreement with those calculated 
using a Coulomb potential with a cutoff at the Debye length (Ref. 1). The viscosity 
equations, Eqs. (18) and (20), do indeed exhibit this behavior, the ratio 7)sc/~ L 
approaching, under these conditions, the value 
?&- w [( r;;“,:, f] - ’ 
7Li - h [ (+Q-)‘I - 0.922 
(22) 
The agreement between the diffusivity equations, Eqs. (19) and (21), is, however, 
not nearly as good. Equation (19) was obtained directly from Ref. 4; however, 
Eq. (18) was first modified to eliminate some questionable factors which appeared 
in the corresponding equation in Ref. 4. It is believed that the lack of good 
agreement, at high temperatures, between Eqs. (19) and (21) may be caused by 
similar difficulties which enter into the derivation of Eq. (19). Hence, under 
those conditions where values based upon the Debye length were thought most appro- 
priate for the binary interaction terms, the qsc values and the aL values were 
selected for use in calculation of the properties of the mixture. 
The third of the binary interaction potential forms considered was that of a 
Coulomb potential with a cutoff, for each ion, at the outer radius, Fir of the cell 
containing that ion. The equations obtained in this manner are shown below. 
23 
~~~~ q 3116dF (ti,/(+f b [I+ (Ef] (24) 
The cell size parameters, i!i, which appear in these equations, were considerably 
greater than the particle size parameters, rii m in., under all the conditions 
studied. This is indicated, for one particular set of conditions, in Fig. lg. In 
addition, at many of the temperatures considered, the j!i terms were greater than 
the Debye length of the m ixture, in . This was especially true of the fi terms 
for the more highly-charged ions. Under these conditions it was felt that the 
binary terms -IJ R and 3, were most appropriate. For those conditions and those 
interactions where X, was greater than pi, the corresponding 7sc and 3~ values 
were used. In this manner, a smooth transition between the values calculated by 
the different methods in the different temperature regions was insured for each 
binary term . The use of binary interaction terms based upon the Fi values in the 
regions of higher density accounted in some part for the more ordered structure and 
increased cross-sections appropriate in these regions. Considerations sim ilar to 
these are discussed in Ref. 11. 
Validity of the Boltzmann Equation in Highly Ionized Systems 
The development of the Boltzmann equation is based upon the assumptions of 
(1) negligibl e particle volume, and (2) the validity of considering only binary 
interactions, i.e., it is assumed in the derivation that the motion of a particle 
can be divided into relatively brief instants of encounter separated by relatively 
long intervals during which forces of interaction with other particles can be 
neglected in comparison with field forces. At first sight, then, it m ight appear 
that the Boltzmann equation is not applicable to ionized gases. Rigorously, of 
course, this is so because of the slow attenuation with distance of electrostatic 
forces. However, the arguments presented below using four different sets of cri- 
teria as guidelines lead to the conclusion that, for the most part, the values 
obtained in this way are reasonable. In each of the arguments presented below, 
reference is made to plots of the characteristic lengths defined earlier which were 
prepared for each set of conditions considered and are typified by Fig. lg. 
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1. Mean Free Path Considerations ---------d---d- 
It can be seen from Fig. 19 that, at a pressure of 500 atm and a PFUFL/P ratio 
of 0.5, the effective ionic mean free path Xions is considerably greater than the 
average interionic spacing ?ions, especially at temperatures above 30,000 K. While 
the concept of a mean free path is, of course, a gross simplification, these results 
do nevertheless indicate that, under the conditions represented, a collisional 
approach to the transport properties still has merit. At 100 atm, the same con- 
siderations hold since the mean free path is approximately five times larger and is 
thus always considerably greater than the average interparticle spacing. However, 
at 1000 atm, where the mean free path is about half the value shown in Fig. 19, it 
becomes of the same order as the interionic spacing at a temperature of about 
40,000 K for mixtures rich in the species U+' and Uf++ (high PFUEL/P). Mean free 
path considerations indicate, then, that for such mixtures the values calculated 
below 40,000 K must be regarded as suspect, but that for other mixtures and other 
values of the thermodynamic variables, the values should be reasonable. 
2. Shielding Considerations _--- -------- 
The principal objection to the use of the Boltzmann equation for calculating 
the transport properties of ionized mixtures is the long-range nature of the 
electrostatic Coulomb forces between the ions. However, as has been pointed out by 
numerous authors (Refs. 4, 9, 10, 12, 13), in most ionic mixtures it is the 
shielded-Coulomb potential given by Eq. (8) rather than the normal Coulomb potential 
given by Eq. (7) which more accurately describes the interactions of the ions in 
the mixture. The specific conditions under which Eq. (8) is valid are debatable 
(Ref. 12); however, one criterion for its use is r minij < x, - This criterion, 
which has been obtained previously on statistical grounds (Ref. lb), is also 
reasonable physically since the Debye length can have little meaning if it is less 
than the distance of closest approach of the two interacting ions. From Fig. 19, 
it is seen that, at the conditions represented, the inequality mentioned above 
holds over virtually the entire temperature range considered for all interactions 
except those involving the triply-charged U+++ ions. At 100 atm the inequality 
holds even for rmin at temperatures above about 30,000 K; however, at 1000 atm, 
the intersection of 32h' is curve with the X, curve occurs at about 60,000 K. In 
general, considerations based on the validity of shielded-Coulomb potentials in 
describing the various ionic interactions indicate no serious problems in the use 
of the Boltzmann equation at 100 atm but indicate that at 500 atm, and especially 
at 1000 atm, terms relating to interactions involving TJ+++ with itself or with U'" 
may be open to question at temperatures below about 5O;OCO K. 
Cowling (Ref. 15) has presented additional feasibility arguments for the use 
of the Boltzmann equation in the calculation of the transport properties for ionized 
mixtures. Cowling points out that even normal electrostatic forces of interaction, 
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though usually large compared with field forces, are nevertheless not strong enough 
to produce large effects except at distances of the order of the distance of closest 
approach of two ions. Hence, according to Cowling, as long as these latter dis- 
tances are small compared with the mean distance between neighboring ions, there 
will be, for every close electrostatic encounter producing a large deflection, many 
distant "encounters" producing only very small deflections. In these weak encoun- 
ters, quoting from Cowling, "the effects of encounter and field forces are roughly 
additive, that is the change in velocity can be represented by supposing that the 
particles normally move under field forces alone, but that at a given instant their 
velocities are suddenly changed by the full effect of the interaction forces. The 
motion then becomes of the type to which Boltzmann's equation can be applied." 
Cowling thus points out that, if we consider, in an ionized mixture, the rii min 
values given by Eq. (12) as a measure of the effective volume of the ith particle, 
then satisfaction of the first of the assumptions previously enumerated implies 
that the second is an approximation which can be tolerated. From Fig. 19, it can 
be seen that, for the conditions represented and for temperatures greater than about 
30,000 K, the size (r33min) of even the largest ion considered (LJ+++) is consider- 
ably smaller than the average interionic spacing, lions. However, the assumption of 
negligible particle volume is seen, in general, to get progressively worse as the 
temperature is lowered. The intersection of the r33min curve and the Fions curve, 
which occurs here at about 28,000 K, is shifted upwards to.about 33,000 K at 
1000 atm but is shifted downward to about 18,000 K at 100 atm. Thus, according to 
the criterion suggested by Cowling, the values for the binary terms calculated here 
are, in general, satisfactory for a pressure of 100 atm but become suspect at 
temperatures below about 28,000 K and 33,000 K at pressures of, respectively, 500 
and 1000 atm. Again, this is especially true for terms involving U+++. 
4. _--------------- Comparison of Calculated Values 
In Fig. 20 are shown values of the viscosities of Uf, U++, and U+++ for a 
PFu&P ratio of 1.0 at pressures of 100, 500, and 1000 atm. Values are shown for 
each of the individual viscosities which were used in the calculation of the mix- 
ture viscosities which are also shown on the figure. The mixture viscosity curves 
are aiscussed in the next section. Also shown in Fig. 20 are pressure-independent 
hard sphere values of viscosity for these same three components. In general, since 
viscosity is proportional to mean free path, one would expect the hard sphere values 
to exceed those calculated from the Coulomb or shielded-Coulomb potential. For the 
singly-charged ion, this is seen to be the case. However, at the higher pressures, 
the hard sphere curves and the Coulomb curves for the more highly charged ions cross. 
For U++ this crossover occurs at about 25,000 K at 500 atm and at 30,000 K at 
1000 atm; however, for U+++ the corresponding crossovers occur at about 42,000 K and 
52,000 K. On the basis, then, of comparison with the corresponding hard sphere 
values, the binary terms calculated for these ions would appear to be suspect at 
temperatures lying below the crossover points. It should be noted, however, that 
the conditions illustrated in Fig. 20 for PFvEL/P = 1.0 are the worst ones 
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encountered. From Figs. 4-6, it is apparent that for other PFUE~/P ratios the 
viscosities of each of the uranium ions decreases somewhat, so that the crossover 
points, even at 1000 atm, are moved all the way down to about 20,000 K and 27,000 K 
for, respectively, U++ and U+++ for low PFUEL/P ratios. 
5. ---- Summary 
In the preceding paragraphs, the validity of using procedures based on the 
approximate solution of the integro-differential Boltzmann equation in the calcula- 
tion of the binary transport properties presented herein has been examined in four 
different ways. Each of the criteria considered indicate that, while results 
obtained in this way are not rigorous, they are nevertheless reasonable for most of 
the conditions considered. The chief difficulties appear to arise at the higher 
pressures and lower temperatures and arise because of the large effective "size" of 
the doubly-, and especially of the triply-charged uranium ions. These conclusions 
were corroborated by sample calculations, for each of the binary terms, of correc- 
tion factors which were developed by Enskog (Ref. 8) in order to make some allowance 
for higher order collision terms and for the reduced volume available to the 
molecules in dense mixtures. For singly-charged hydrogen, these corrections were 
found to be small, less than 4% under all the conditions studied, but for the more 
highly charged uranium ions they were large and, for U+++, were extremely large at 
temperatures much below 50,000 K. Fortunately, however, the uncertainties in the 
low temperature calculations of the binary terms involving U++ and U*+ do not exert 
an overly large effect on the results of the mixture calculations since these ionic 
species become relatively less important, due to decreases in concentration, in just 
those temperature regions where the uncertainties in their binary terms become large 
(see Fig. 3 and Table I). This is illustrated in Fig.20 by the fact that the mix- 
ture viscosity curve crosses the hard sphere curves of U++ and U+++ at temperatures 
higher than those where the curves for these same species, based on Coulomb inter- 
actions, cross their own hard sphere curves. The above statement is even more true 
for those mixtures with PFUEL /P < 1.0 since for these mixtures not only do the 
curves for the individual species, based on Coulomb interactions, move down,but, 
due to the presence of other, smaller ions, the mixture viscosity curves move up 
(see Figs. 7-g). The situation illustrated in Fig.20 is thus by far the worst 
encountered in these studies, but nevertheless indicates that the computational 
methods used in preparing the data for this report are generally valid in the range 
of variables considered. 
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APPENDIX II 
Diffusion in a Multicomponent Mixture 
me analysis of diffusion in a multicomponent mixture is more complicated than 
is indicated by the familiar expressions of simple kinetic theory which define the 
diffusivity in terms of the flux of-molecules due to a gradient in the concentration. 
According to the rigorous kinetic theory of gases, it is the mass flux of each 
component relative to the mass average velocity of the mixture which is related to 
the coefficients of diffusion for the mixture and a one-to-one correspondence 
between a given component, a given concentration gradient, and a given component 
diffusivity does not exist. Instead, the diffusive flow of each component is 
related to the concentration gradients of all of the other species, as well as to 
other driving forces, such as pressure and temperature gradients and field forces. 
This is ind$cated in Eqs. (3) and (4) of the text. Equation (3) shows that the 
mass flux ji of each component in a v -component mixture is dependent upon the 
effective driving force, Ft. , due to the presence of each of the components in the 
mixture. Equation (4) shod the relation between the Zj terms and the various 
forces and gradients in the mixture. The coefficients of diffusion Dij appearing 
in Eq. (3) are defined in such a way that for a binary mixture they reduce to the 
ordinary binary coefficients 3 ij but in a multicomponent mixture they are 
related to these binary terms through Eqs. (25) and (26) below (Eqs. 8.2-49 of 
Ref. 1). 
Kji- K” Dij = I f XkM,K 
Mj kzl 
Here xk and && are, respectively, the mole fraction and atomic weight of the 
kth species in the I/ -component mixture, and K is a v by I/ determinant with 
diagonal elements of zero and off-diagonal elements given by 




The Bij terms appearing in Eq. (26) are the usual binary diffusivities which 
were calculated as described in the sections on binary terms in the text and 
Appendix I. The KJ1 terms app earing in Eq..g5) are 
which are formed from K. by deletion of the J 
row ana(;tGl) by (V -1) determinants 
tion by the factor (-l)'+J . 
column and multiplica- 
For the case of a binary mixture, Eq. (25) reduces 
tO Dij = aij . 
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As mentioned previously, the ri terms discussed in this report give the mass 
flux of each component relative to the mass average velocity of the mixture (Ref. 1). --- 
This mass average velocm is given by Eq. (27) below, 
A- 
cm = Cni lYli?i 
Clli mi (2-7) 
Here Oi is the actual velocity of species i referred to a fixed frame of 
reference. The pi terms, which are calculated from Eq. (3), are therefore 
defined by Eq. (28) below. 
ji z IlilTl; (;;i -;,I 
(28) 
The Ti terms defined in this manner relative to a moving coordinate system are 
related to similar terms 3: defined relative to a fixed (laboratory) coordinate 
system by the simple relation 
For certain types of flow, for example, flow under conditions of constant density, 
Eq. (29) can be tither simplified as is indicated for instance in the relations 
derived for a pseudo-binary system in Appendix V. It is also possible, as shown 
in the following paragraphs, to use the above equations to obtain the relations 
between the coefficients of diffusion, Dij , in a multicomponent mixture which 
are analogous, for mixtures, to the simple Bij = aji relation which holds for 
the two coefficients of diffusion in a binary system. When the diffusion problem 
is formulated as indicated above, 
;ii , Tm , and 3i 
it can be shown readily from the expressions for 
given in Eqs. (4), (27), and (28) that the following two rela- 
tions must hold (Refs. 1 and 6). 
7; = 0 (3Oa) 
7;: 0 (3Ob) 
For a two-component mixture, the above relations reduck Ijo z1 = -;2 and ;l = -5, . 
Substitution of these latter expressions into Eq. (3) thdn immediately yields the 
familiar relation al2 = 28 21 . However, in a multicom@onent mixturelthe relation 
given in Eq. (3Ob) merely serves to reduce the number of independent di terms by 
one. If this equation is used to eliminate, in a 
term, then substitution of the expression for & 
v -component mixture, the x, 
given in Eq. (3) into Eq. (30a) 
results in an equation of the form 
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[8,]$ + [&]& + * * . + [pv-*]L* + [EL,] zr’/-, = 0 
(31) 
In Eq. (31), each pj bracket contains 
j = la-Lo v but j #i , 
Y -1 terms of the form mimjDij for 
and one more complicatedAterm due to the szbstitution, 
for dv , of terms involving each of the other d-Is. 
Eq. (31) are linearly independent, each of the p i 
Since the dj terms in 
rackets can be set equal to 
zero, thus yielding Y -1 relations which must be obeyed by the 4~ -1) Dij 
terms in a u -component mixture. -I+ (comprising e , H+ , U' , U 
In the six-component mixture treated here, 
+++ , U 7 and H) the five relations among the thirty 
Dij terms shown in Table V for each set of conditions can be summarized as shown 
in Eq. (32) below. These equations were obtained by solving for 4 from Eq. (job) 
and using the algebraic expression so obtained in Eq. (30a). 
mH+DH+c? + mu+Du+e + mUt+DU++e + mu+++ DU+++e + mliDH, 
= (T)( m,D,,+ + mU+DU+H+ + m,,++DU++H+ + mU+++DU+ttH+ + mHDHHt) 
q (z )(meDeu+ t mH+DHtu’ + m,++Du++u+ + mu’++Du+++u+ + mHDHU+) 
(32) 
= (T)( me&u*+ + mH*DH+p + mu+Ddu++ + mp+Du+++u++ + mHDHu++) 
= (-- :i++)( meDeU+++ + m,.(DH’U+++ + rnu+Du+U+++ + mu++Du++u+++ + m,DHU+++) 
= (+)( m&H + mH+DH+H + mu+&jH + mu++Du++H + mU+++Du+t+H ) 
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APPENDIX III 
Component and Effective Diffusivities 
The coefficients of diffusion shown in Table V may be used in Eq. (3) to 
calculate the mass flux of each component in a multicomponent mixture if the 
driving forces Zj are known. However, in some cases it may be desirable to 
formulate the problem in simpler terms involving the definition of an effective 
diffusivity for each component or, alternately, an effective diffusivity for a 
group of components such that the diffusive flow of a particular component or 
group of components is given simply by the product of the effective diffusivity 
and an effective driving force. This line of reasoning was adopted by Hellund 
(Ref. 7) who, in a work published prior to that of Curtiss and Hirschfelder 
(Ref. 6), followed a somewhat similar pattern in the development of equations 
treating diffusion in a multicomponent mixture. Hellund's basic equations are 
more complicated than those of Curtiss and Hirschfelder since he introduced the 
use of quantum statistics into the evaluation of the appropriate cross sections. 
Since classical expressions were used in all the work described in the present 
report, the expressions formulated by Curtiss and Hirschfelder were used in the 
present calculation of the Dij terms. However, several definitions and assump- 
tions introduced by Hellund can, with some advantage, be carried over to the 
calculation of component and effective diffusivities. 
Hellund defines a coefficient of mass diffusion for two gases as 
nmlm2 DT”2 q ~ 
P = 12 
From Eqs. (5) and (x3), it can be seen that 32 is just the coefficient which, 
when multiplied by -nd‘i , gives ji directly in a binary system. BY analogy 
to this binary situation, Hellund defines the mass diffusivity qmtix of the i 
th 
component in a multicomponent mixture as just that term which, when multiplied by 
-Il& gives the mass flow rate of this component. The mass diffusivity for each 
component, which differs in units by a mass term from the usual expression for 
diffusivity, is thus defined by Eq..(34). 
In order to evaluaqe 
since the actual di 
the Dyemix terms it is necessary to make some assumptions 
terms are not known. In this report, two different sets of m assumptions were used to evaluate the i-mix term. 
throughout and the De; 
In both sets of assumptions, 
the hydrogen-uranium mixtures were assumed to be electrically neutral and of constant 
number density, n 
l&* 
. terms of Eq. (4) were taken, initially, 
as simply This assumption of electrical neutrality results in the 
following rzti 1: among the 2i 6 terms. 
Drmix 5 1-1 ii 
n I-siil 
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ii, = ii,+ + i”+ + 2d”,, + 3:“.++ (35) 
In addition, in the first set of assumptions, the ratio of the concentration 
gradients of two species of the same molecular weight was assumed to be equal to 
the ratio of the corresponding concentrations 
(36) 
when i and j have the same molecular weight. For a system with linear gradients 
throughout, Eq. (36) becomes rigorous. Representative concentration gradient plots 
for the mixtures studied here indicated that the gradients were linear for the major 
species present under most of the conditions studied. 
The assumptions discussed above are similar to, but more realistic than, those 
suggested by Hellund, who recommended equating the ratio of the concentration 
gradients of any two species in the mixture to the ratio of their corresponding 
mass densities. Through the use of this first set of assumptions, it is possible 
with the aid of Eq. (3Ob) to derive several sets of relations among the various 
One set of these.relations is written below in Eqs. -(37)-&l) in terms of 
ze = 
i-J tt+ U 
(n, + 2nHl In,.++ [ 
n,(n,,+ 2n,.+ + 3n,+++ ) + n,.(n,++ + 2nuttt) 1 
Zu.+t nH+ 
&+=- (n ( 2n,. t 3n ++ + 4n +., 1 H f 2n,+)n,+,+ U U 
n,.+ Z”.. = 2”... ~ nu..* 






Equations (37)-(&l) h s ow the correct limiting behavior in the regions of both high 
and low temperature when the mixture reduces to, respectively, e , H+ , and U*', or 
H , u+ , and e . Similarsets of equations could be written just as well in terms 
of any other one of the di’S , thus allowing each of the fluxes to be expressed in 
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terms of a single Zi. Substitution of thesezxpressions in terms of a given;i 
into Eq. (34) P ermits cancellation of the 1 -di 1 which then appears in both numer- 
ator and denominator. 
Using Eqs. (3), (34), and (37)-(41), values of the mass diffusion coefficients 
for each component in the mixture were calculated for pressures of 100, 500, and 
1000 atm and for each of the PF& P and temperature values mentioned earlier. The 
range of these values is indicated 'in Fig. 21 where values of Dymrnix are plotted 
versus temperature, at a pressure of 1000 atm and for P FUEL/P ratios of 0.1 and 0.9. 
(For the sake of convenience, the values of D~_mix shown in Fig. 2l. and all other 
effective mass diffusivities tabulated or plotted herein are on a per mole basis, 
thus differing from the term actually defined in Eq. (34) by Avogadro's number 
(2.732 x 10 26 molecules/lb-mole). 
The Dy-mix terms given in Fig. 21, when multiplied by the corresponding con- 
centration gradients, g ive the mass diffusive flux of each constituent in the 
mixture. If, however, the diffusive flow of interest is not that of each individual 
species, but instead is the total flow of all species of the same molecular weight, 
such as, for example, the total diffusive flux of all uranium species, then what is 
required is an effective diffusivity which, when multiplied by the total concentra- 
tion gradient for all uranium species, gives this flux. Such a term is easily 
obtained by summing the flows of the three uranium constituents and is given by the 
mole-weighted average 
Du”-mi, q 
nu+D~,-,i,+ n,++ Dt*+ -mix+ n u*++ DZ+*+ - mix 
(42) 
nuI. + nu4+ + n.u+I+ 
The range in values of Dtmrnix for this set of assumptions is designated #-mix (1) 
and is shown in Fig. 22 for a pressure of 1000 atm. 
Also shown in Fig. 22 is a second value for the effective mass diffusivity of 
uranium species designated $-mix (2). This value was calculated using a second 
set of assumptions to facilitate the evaluation of the right side of Eq. (34). As 
mentioned earlier, in this second set of assumptions the mixture was assumed to be 
electrically neutral and of constant number density, n, throughout, and the bi terms 
were taken, initially, as simply I dn. n -& . However, in this set of assumptions 
the concentration grad&ents of each species in the mixture were assumed to be only 
locally linear. Each di term was then written as 
(43) 
dPFUF, /P 
and the af term which then appeared in both the numerator and denominator 
of Eq. (34) was effectively cancelled out. Actual values of the concentrations of 
each species at those P*D/ P ratios studied which lay just above and just below 
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the one for which the effective mass diffusivity was being calculated were used to 
evaluate the 7+&P te3i-U.L3- Thus, for example, in the calculation of qmmix (2) 
for a PFuEL/P value of 0.02, the Ani terms were obtained from the difference in 
the ni values at PF~EL/P = 0.03 and P~L/P = 0.01. Since constant density was 
assumed throughout, the temperature and pressure corresponding to each PFuEI/P 
value were identical. For end points, such as, for example,,PmTEL/P = 0.0, this 
procedure was modified somewhat so that the gradients were calculated from the 
difference in the concentrations at the end point itself and those at the next 
nearest point which, for the end point 0, would be PFuEL/P = 0.01. Representative 
plots of concentration versus PFuEL /P indicated that local linearity of the gradi- 
ents was an excellent assumption at the higher temperatures and PFvEL/P ratios 
considered here and that the assumption was still good at the lower temperatures 
and +J& P's since for these conditions the gradients were taken over smaller 
intervals. This set of assumptions was thus similar to, but less restrictive than 
the first set, and had the advantage of making use of scaled values of the actual 
concentration gradients. It can be seen from Fig. 22 that the values of @-mix 
obtained by the two different methods are in excellent agreement at temperatures 
above 30,000 K where the mixtures are essentially all ionized. 
In neither set of calculations described above was provision made to insure 
that the flow due to diffusion was electrically neutral. Thus, although all of the 
effective gradients used did indeed correspond to electrically neutral mixtures, 
the mass flux rates themselves were constrained only to obey the first, but not the 
second, of the following equalities. 
A 
(44) 
In order to introduce the second of these equalities, i.e., the requirement of 
electrically neutral mass flux, into the values obtained for the effective dif- 
fusivities, it was necessary to go one step beyond the assumptions described above. 
This was accomplished by introducing the concept of an electrical field whose mag- 
nitude was such as to insure the neutrality of flow. Thus, instead of considering 
only the first term in Eq. (4) ( concentration term) in the evaluation of each ~j, 
the last term, which arises due to forces of different magnitudes acting on the 
different particles, was considered also. If the presence of an electric field E' 
in the radial direction is allowed for in a mixture which is, on the whole, elec- 
trically neutral, the expression, Eq. (43), for each ';ij must be replaced by the 
expression 
( n i zj) (45) 
Here Zje is the charge on the jth component. The first term in this equation is 
just that which appears in Eq. (43) and can be handled in the same way. The second 
term is evaluated by applying the restriction, Eq. (44), and solving for3. 
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pP lZi 
z= 0 tTli iFF ) 
C (z,‘Imj Dkj nj Zj) 
k i 
(46) 
In Eq. (46), 3; is used to denote that part of si which is due to concentraqion 
gradients alone (the first term in Eq. (47) below). Finally, the value of E 
obtained from Eq. (46) can be inserted into the original expression for Ti, Eq. (3), 
to obtain 
A 
ji = “Fi 2 mjDijG - 
y[ $(zk 7 mjDkj $-)I FtTIj Dij njZj 
j F(Zk C mj Dkj tlj Zj) (47) 
1 
The values of Ji obtained from Eq. (47) were used, along with effective gradients 
suitably modified to include the second term in Eq. (45), to calculate a third set 
of values, designated $-mix (3), for the effective mass diffusivity of uranium 
species. These values, shown in Fig. 22, were obtained from an expression analo- 
gous to Eq. (34) which included the fluxes and gradients of all the uranium species 
in the mixture. From Fig. 22, it can be seen that the effect of the correction 
insuring electrically neutral flow is not at all negligible in the calculation of 
the effective mass diffusivity for uranium species, but rather shifts the values 
downward by as much as 30 to 50%. The importance of this effect arises from the 
fact that it is the number flow rate of electrons Te/me which is considered in 
Eq. (44) and not the mass flow rate rek, and manifests itself in a smaller numerator 
and larger denominator in the expression for #-mix (3) than in the same expression 
for @j-mix( 2) . A complete tabulation of the effective mass diffusivities for 
uranium species, qWrni 
7 
(3), is given in Table XI for pressures of 100, 500, and 




Effective Hydrogen-Uranium Binary Diffusivities 
In Appendix III it is shown that by drawing certain analogies to the case of 
s&mple binary diffusion, it is possible to calculate an effective mass diffusivity, 
Da l-mix ’ for each component or group of components in,a multicomponent mixture. In 
general, because of the complicated expression for Di-mix resulting from Eq. (34), 
it is not possible, without making further assumptions, to go beyond this point to 
calculate an effective diffusivity which is completely analogous to the ordinary 
binary diffusivity aij . If, however, only the total diffusive flow of two 
groups of components of the mixture is of interest, with each group considered as 
an effective pseudo-species, then it is possible to calculate effective masses for 
each of these pseudo-species, thus making it possible to extend the.analogy still 
further in order to calculate an effective binary diffusivity a $$ describing 
their rmrtual diffusion. In the work reporpi here, this procedure was followed to 
obtain an effective binary diffusivity 3 - describing the mutual diffusion of 
pseudo-species i , eSf which was composed of U , U++ , U+++ , and the fraction of the 
total number of electrons in the mixture needed to make this pseudo-species neutral, 
and pseudo-species j )- which was composed of H , H+ 
electrons. Valys of a$: 
, and the remainder of the 
were calculated from Eq. (5a) with effective values 
usedfor Tit i,mi,and mj. The effective masses of the two pseudo-species 
were taken as the mole-weighted mean values: 
,yff - 
(m, + m,+)n,+ + (2m, + m,++)n,++ + (3m, + m,+++)n,++t 
-. -. -~-.~. _ - 
I - 2n,+ + 3n,++ + 4nUtt4 
+ mH*)nH*+ mHnH 
I 2nH++ nH 
(48) 
(43) 
Similarly, the effective gradient terms for each pseudo-species were taken as the 
sums of the gradients of all of the species contained therein. 
;jeff = 22”’ + 3;“” + 4;“+++ (50) 
Zeff = 23H+ + 2, (51) 
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Each of the individual Zj terms was handled as described under the second set of 
assumptions of Appendix III. Since each pseudo-species was itself considered to 
be neutrzl, the inclusion of the second term in Eq. (45) in the evaluation of each 
of the dj's had no effect on the zeff values. The effect of the restriction 
insuring neutral flow was consequently considerably smaller in the calculation of 
the 3 1,: tey than in the calculation of the gLtix terms described previously. 
The effective j values for each pseudo-species were obtained by dividing up the 
flux of electrons in such a manner that not only the over-all flow, but also the 
flow of each individual pseudo-species was electrically neutral. This procedure 
resulted in the following expressions for the effective fluxes. 
-teff 
Ii =7”+ (I++$) +:“++(I 
+2me -: ) +l”+t+ I+ ( 3me mu++ mutt4 ) (52) 
(53) 
From the above equations it is evident that the effect of the inclusion of part of 
the electron flux with that of the hydrogen or uranium species is small. However, 
as can be seen from Fig. 22, where the efJ,ective 
species i,Dymmix, 
mass diffusivity for pseudo- 
is compared with the %-mix (3) term obtained by assuming the 
fluxes to be electrically neutral, the effect of including part of the electronic 
concentration gradient with the concentration gradients of the uranium species 
(i.e., of using Eq. (50) rather than the sum zu+ + 24' + z$++) is large and 
accounts for the fact that the effective mass diffusivity of pseudo-species i is 
considerably lower than the effective mass diffusivity for uranium species alone. 
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APPENDIXV 
e eff Derivation of Relationships Between Ji Akeeff and ji 
and Sample Flux Calculations 
-f eff The flux Ji of a pseudo-species i comprising an electrically neutral com- 
bination of the species U+ , U+' , Uff+ and electrons into another pseudo-species j 
comprising an analogous electrically neutral combination of the species H , H+ , and 
electrons can be calculated, relative to the center of mass motion of the entire mix- 
ture, using Eq. (5a) of the text. In addition, for a mixture with constant number 
density throughout, a simple relation exists between T.eff and the quantity S:eff, 
which represents the flux of the same pseudo-species regerred to a fixed (laboratory) 
coordinate system. Once this relationship has been established, the calculations 
for the flux terms can be performed in either coordinate f?y. In the paragraphs 
which follow, the relationship between the terms 7-i and ji in a true binary 
mixture is first derived and then, by analogy, this relationship is extended to 
+ eff apply to the Ji and Tf eff terms appropriate to the pseudo-binary mixture con- 
sidered here. In the last two sections of this appendix, sample calculations of 
numerical values for each of these fluxes are presented. 
+eff Relationship Between Ji -R and ji eff 
The definition of Ti is given in Appendix II as 
ji = flilTli(Zi -;,I (54) 
where Gi is the velocity of species i and Grn is the mass average velocity of 
the mixture which is defined by the relation 
~j q IZllifTliGi = C nimiGi 
In Cnimi P 
From Eq. (54) and the definition of ail 
-fR 
Ii = IlifTliGi 
it is clear that Ti and pi' are related by the expression 
(56) 
y= + Ji + flimiG, (57) 
From Eqs. (55) and (56) it can be seen that, for a binary mixture composed of 
species i and j, the following relation is valid. 
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(58) 
If, now, the restriction of constant number density is imposed upon this binary 
system, then the number of molecules of species i crossing unit area in unit time 
must be just matched by an equal number of molecules of species j flowing in the 
opposite direction, i.e., 
-Y i p 1 - =- - 
mi mi 
(59) 
Inserting Eq. (59) into Eq. (58) yields 
(60) 
If now Eq. (57) is multipled by p and Eq. (60) is multiplied by nimi, the following 
set of equations is obtained: 
*J! f 
Ii P = Ji P+ “imiP’m (61) 
Ti’(I - +J/) nimi q flimipCm (62) 
Subtraction of Eq. (62) from Eq. (61) permits the elimination of the V, term and 
results in the following relation between ji and 7.'. 1 
y ‘(--& ) x 1 
A similar relation holds between Tj' and 5.. 
J 
(63) 
From Eq. (63) it can be seen that corresponding fluxes in the laboratory and 
in the center of mass systems are simply related for diffusion in a binary mixture 
under conditions of constant number density. Under these conditions, if the flux 
vectors calculated in the laboratory coordinate system are of prime interest, it 









gives the diffusive flow rate of molecules of species &, Ti" /mi (in 
molecules/f+2 -set, say) in the laboratory coordinate system. If the di terms, which 
are defined as 
(66) 
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can be taken as simple one-dimensional gradients in the Y direction, then Eq. (65) 
reduces to the familiar form 
7." 3 dni - =- - 
mi ij dy 
which is found in most elementary treatments of diffusion (Ref. 16). Each of the 
equations derived above is directly applicable to the pseudo-binary mixture of 
hydrogen and uranium considered here when appropriate effective values are used 
for the fluxes, masses, diffusivities and gradients. An illustration of the use of 
these equations to calculate the flux vectors for the hydrogen-uranium system is 
presented below. 
+eff Sample CakLlhtiOn Of Ji +teff and ~~ 
The following example illustrates the calculation of Tieff and TiL eff for 
the conditions P = 1000 atm, P~I,/P = 0.367, T = 80,003 K. The calculation of 
f eff Ji , the diffusive flux of pseudo-species i relative to the center of mass 
motion of the mixture, is considered first. This flux is given by Eq. (>a) of the 
text, which is repeated below. 
feff _ 
Ii - 
- mFff mfffn a U-H 
A eff 





and a;;-!$ are functions of the composition and thermo- 
dynamic variables of the mixture and a?e obtained, for this case, from Tables VII 
and VI, respectively, as 0.4965 x 10m20 lb/particle and 0.1434 x 10-l ft2/sec. In 
the calculatioe of the values shown in Tables VII, VIII, and IX, molecular weights 
of 5.486 x 10 , 1.038, and 238 were used for electrons, hydrogen species, and 
uranium species, respectively. The effective gradients $.eff indicated in Eq. (68), 
teff i unlike the other terms needed in the evaluation of Ji , are not simply functions 
of mixture composition and thermodynamic variables. Hence, their evaluation requires, 
in general, knowledge of actual composition gradients in the physical system under 
consideration. However, if, in2he absence of actual experimental data on the 
gradients, the expression for di is written in the simplified form 
dni aPFUEL lp 
aP FUEL ” ‘y (69 
and inserted into the expression defining z eff i given in Appendix IV, 
Zeff q 2&+ + 3&++ + 4qJ”’ 
then the resulting relation, Eq. (71) shown below, can be used in either of two 
methods to obtain approximate values for the gradients. 
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ndf” = 2dn,+ 3dn,++ 4dn u+++ 1 aP FUEL’P aP FUEL” + aPFUEL ” + aPFUEL ” dY (71) 
The first of these methods is discussed below. The second method, the application 
of which is somewhat simpler than the first, is discussed in the next section. 
The bracketed term in Eq. (71) is evaluated, in the first method, from the 
actual concentrations shown in Table I by making use of the assumption of local 
linearity of the gradients, an assumption similar to the one discussed in Appendix III 
which was used in the calculation of the effective diffusivities. Application of 
this assumption results in the following simplified form for Eq. (71) 
‘eff _ ndi - 
2An,, 3An,++ 
AP FUEL ” + AP 
* ‘FUEL ” 
FUEL ” + AP 4An u++4 1 FUEL ” *Y (72) 
In the evaluation of the bracketed term in Eq. (72) for a given temperature and 
pressure and a PmL/P ratio denoted, for example, by (PmL/P) 9' each ip'L,P 
term is evaluated from the concentrations of speciesiat the same pressure and tem- 
perature at PFvEL/P ratios of (PE~EL/P)~+~ and (PE~EL/P)~-~, where (PFUEL/P)q+1 
and (PmL/P) -1 
next above an 8 
represent, respectively, those pressure ratios studied which lie 
next below the one under consideration. Similarly, the AP~L/P 
term is taken as (PRJEL/P)q+l - (PFUEL/P)q-l * (In actual numerical calculations 
the n PmL/P terms in the numerator and denominator in Eq. (72) of course cancel.) 
The Ay terms needed to complete the calculation of the effective gradients from 
Eq. (72) can be chosen in such a manner that the ( A PmL/p)/Ay terms correspond 
to likely physical conditions. Thus, in o'lr sample problem, if we assume that at a 
pressure of 1000 atm and a temperature of 80,030 K conditions are such that a distance 
of 10 cm is required for the mixture PmL/P ratio to change from 0.233 to 0.5, 
then we can approximate the required gradients at PmL/P = 0.367 from this distance 
and the ni values at the first two pressure ratios. Inserting numerical values 
into Eq. (72), we obtain: 




1015) + 4 x 10 18 - = 
10 
(8.4075 2.2948 x 1018) 
2.4524 x 1018 particles . 86.31 x lo4 cm4 = 2.1167 x 10~~ 
cm 4 2 
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eff ' and ndi Aeff into Eq. (68) we ob- 
tain: 
+eff 
Ji = -(o.4965 x 10 -26) (0.1434 x 10-l) (2.1167 x 10~~) 
e,ii& yields the result Sieff = 1.507 x 10 -4 lb/ft2-set in a direction opposite to 
di l 
*Reff The value Of Ji , the flux of pseudo-species i relative to the laboratory 
coordinate system, c 
-2 
be obtained from Tieff and Eq. (63) with the aid of the value 
mieff = 0.2180 x 10 which is read from Table VIII. If, however, ~i~eff is itself 




Ji = - (0.2180 x 10’~~ )(.1434 x 10-l) (2.1167 x 10~~) 
j--Aeff = 6.617 x lO-3 lb/ft2 A eff - set in a direction opposite to di . 
Since the temperature and pressure have been assumed constant and, hence, the total 
number density is fixed, the number of atoms diffusing in one direction across a 
fixed control surface,when expressed in the laboratory coordinate system, is equal 
to the number of atoms diffusin g in the opposite direction across this control sur- 
face. The diffusion of fuel atoms in one direction is accompanied by a diffusion 
of hydrogen atoms in the opposite direction. Since the ratio of effective molecular 
zeighftfs for these two gases is approximately 100, the diffusive mass flow of hydrogen 
jj is approximately one percent of that calculated in the previous example for 
nuclear fuel. 
Simplified Method of Approximating the Effective Gradients 
The method outlined above for use in evaluation of the composition gradients 
is, of course, and is dependent upon the selection of a numerical 
value for the term which appears in Eq. (72). It may therefore 
AY 
be desirable, in some cases, to simplify it still further in order to more easily 
obtain values for the gradients. This may oe done by calculating mole fractions 
describing the internal compositions of the two pseudo-species, each considered as 
a separate system, and assuming that the mole fractions calculated in this way 
remain constant for small changes in PmEL-P . Thus, considering pseudo-species i 
(the uranium-based system), we might write 
xu* = 
“U+ = “U+ n,++ nu++ + nuM+ + ne 
U 
2nd+3nua++4n ++ It 
with similar equations for the other components of pseudo-species i. In Eq. (73), 
42 
“%  represents that part of the total concentration of electrons which results from 
uranium and the second equality follows fro‘m the first because of electrical neutral- 
ity. The mole fraction calculated from Eq. (73) is based entirely on uranium-based 
species. The assumption being introduced here may thus be written xv+ = constant, 
xu++ = const., etc., for small intervals in PmL/P . Now from our definition for 
the mole fraction x , and use of the per.fect gas law we may write 
n+= 
U xu+ ( PFUEL /P ) ” 
where n , the total number density in particles/cm3 is related to P , the total 
pressure in atm and T , the temperature in deg K by Eq. (75). 
n = 7.341 x 102’ + 
Differentiating Eq. (74) we obtain: 
dnu+ 
ap FUEL /P q xu+n 
(75) 
(76) 
with similar equations for the other constituents in the uranium mixture. Inserting 
relations of the type shown in Eq. (76) into Eq. (71) we obtain the simple relation: 
A eff aP ndi = n FUEL lp 
dY 
where n can be evaluated from Eq. (75). In the absence of better information the 
partial derivative appearing in Eq. (77) can again be evaluated as(AP,L/P)/Ay . 
For the conditions P = 1000 atm and T = 80,000 K Eqs. (75) and (77) yield, using 




1 = 7.341 x 1021 (1ooo) 
(80,000) 
(0.5 - 0.233) 
10 
= 2.450 x 1018 particles/cm' 
in good agreement with the result of 2.4524 x 10 18 particles/cm4 obtained by the 
previous method. Representative plots have indicated that the assumption of constant 
mole fraction is usually good for the major constituents present, especially at the 
higher temperatures considered. The assumption is usually poor for substances present 
in small amounts. Fortunately, however, the contribution of these substances to the 
effective gradients is also small. 
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TABLE I 
CALCULATED COMPOSITIONS FOR EQUILIBRIUM 
































































































0.0 0.0 2.8801 El5 
0.0 0.0 4.1611 ~15 
0.0 0.0 6.38&z i&i 







0.0 2.0595 El6 
0.0 4.8426 ~16 
0.0 1.5700 El7 
0.0 9.5166 El7 
0.0 i.ill8 Eli 
0.0 7.2313 El9 
P= 100 ATM, P&P= 0.1 
4.4443E2 2.4346 El5 
1.6868 E3 3.5322 El5 
7.9389 E3 5.4184 El5 
4.9951 s4 ma95 ~15 
4.7352 E5 1.7142 El6 
a.2982 ~6 4.0384 El6 
3.9531 Ea 1.3l.24 El7 
1.1403 El1 a.0462 ~17 
3.4506 El4 1.1499 El9 
1.707-rEla 6.5121 El9 
3.3022 El8 6.1462 E7 
3.6687 El8 1.6592 Ea 
4.1266 El8 5.2810 E8 
4.7146 El8 2.1016 E9 
5.4972 El8 1.1482 El0 
6.5866 El8 1.0115 El1 
8.1931 El8 1.9485 El2 
l.Oh9 El9 1.5414 El4 
1.0767 El9 5.8548 El6 
2.10'39 El7 2.7558 El8 
5.3442 ~12 1.8370 El7 
9.7453 13.2 2.0411 El7 
1.9668 El3 2.2961 El7 
4.5567 El3 2.6240 El7 
1.2847 El4 3.0607 El7 
4.8742 El4 3.6704 El7 
3.0104 El5 4.5'l'X El7 
4.4366 El6 5.7899 El7 
9.7607 El7 1.5710 El7 
4.2933 ~16 6.2339 El0 






7.7743 Ea 2.m.2El3 
2.09% E9 5.2903 El3 
6.6795 E9 1.06n El4 
2.6578 El0 2.4733 El4 
1.4516 El1 6.9-m El4 
1.2774 El2 2.6422 El5 
2.4451 El3 1.6225 El6 
1.7928 El5 2.2308 El7 
3.2862 ~17 2.4062 ~18 











1.30% EJ+ l.a9!i4El5 
4.97l2 EJI 2.7503 El5 
2.33% E5 4.2071 El5 
1.4719 Ye6 6.9929 El5 
1.3948 m 1.3080 El6 
2.4J+l4 E8 3.0578 ~16 
1.1550 El0 9.9728 El6 
3.6680 El2 6.2168 El7 
4.4099 EL5 9.3873 El8 






P = 100 ATM, P,,,/P = 0.367 
2.3227 El8 3.0379 E9 7.1976 El3 6.7413 El7 
2.5806 El8 8.2004~9 1.3124 El4 7.4900 El617 
2.9327 El8 2.6099 El0 2.6486 El4 8.4253 El7 
3.3165 ~18 1.0384 Eli 6.1350 El4 9.6266 ~17 
3.3676 El8 5.6697 En 1.7287 El5 1.1223 El8 
4.6360 ~18 4.9838 EU 6.5456 El5 1.3435 El8 
5.7729 El8 9.4793 El3 3.9964 El6 1.65% El8 
7.5180 El8 6.4800 El5 5.1529 El7 1.6576 El8 
7.9543 El8 7.9162 El7 3.7345 El8 1.7009 El7 
1.7127 El7 7.3911 El8 4.3753 El6 2.4139 El0 




















TABLE I (GONT’D) 
CALCULATED COMPOSITIONS FOR EQUILIBRIUM 
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P= 100 ATM, Pm&P = 0.767 
8.5508 El7 2.7728 g10 3.1434 El4 1.4088~18 
9.5001 El7 7.4843 El0 5.73-15 El4 1.5651 na 
1.0688 El8 2.3817 Eli 1.1565 El5 1.7604~18 
1.2212 El8 9.4727 m.l 2.6781 El5 2.0108 m8 
1.4244 El8 5.1675 EIS 7.5401915 2.3&y ~18 
1.7084 Ela 4.5274 El3 2.8464 ~16 2.7966 El8 
2.1317 ~18 8.4527 El4 l.m7917 3.3939 ~18 
2.eo94 El8 4.8318 ~16 1.8673 ma 3.2719 =a 
3.3534 El8 3.0465 ~18 7.106~2 118 1.6003 El7 
9.72-76 ~16 1.2082 El9 4.3951 El6 1.4oy1 El0 



























































































































TABLE I (CONT’D) 
CALCULATED COMPOSITIONS FOR EQUILIBRIUM 
MIXTURES OF HYDROGEN AND URANIUM 
CONCEMRATION (PARTICLES/CM3) 
"e “H+ “U+ “U “H 





















6.1447 ~10 5.3431x14 1.8365 Ela 4.4.43lE6 
1.6585 Eli. 9.7418 El4 2.0494 ~18 l.caGlgT 
5.2773 E= 1.9656 x15 2.2948Ela 7.9328 ~7 
2.0986 El2 
1.1442 El3 
4.5508 x15 2.6209 Ela 4.9873 Ia 
1.2ao7 El6 3.0521 ~18 4.7174 EY 
l.tXX15 El4 4.8261 ~16 3.6378 Ela 8.xX)2 El0 
1.8483 El5 2.8693 El7 4.3764 El8 3.7323 EU 
9.6695 El6 2.8874 EIa 3.9093 Ela 6.8950 El4 
4.8128 El8 a.7469 ~18 1.5347 El7 2.6019 El7 











P = 500 ATM, P&/P = 0 
1.8333 El9 1.8333 ~19 0.0 0.0 0.0 0.0 3.7947 El6 
2.0364 Eig 2.0364 ~19 0.0 0.0 0.0 0.0 5.5364 ~16 
2.2897 El9 2.2897 ~19 0.0 0.0 0.0 0.0 a.731 ~16 
2.6143 El9 2.6143 El9 0.0 0.0 0.0 0.0 1.4915 El7 
3.0444 El9 3.0444 El9 0.0 0.0 0.0 0.0 2.8624 El7 
3.Gm El9 3.6379 El9 0.0 0.0 0.0 0.0 6.5175 El7 
4.4861 El9 4.4861 El9 0.0 0.0 0.0 0.0 2.0429 Ela 
5.6283 El9 5.6283 Ely 0.0 0.0 0.0 0.0 9.8139 ~18 
5.1391 El9 5.1391 El9 0.0 0.0 0.0 0.0 8.0692 El9 
6.0864 El7 6.0864 El7 0.0 0.0 0.0 0.0 3.5055 Ea 









































9.1841 El7 2.'?-U3 E5 3.2441 El6 
1.0204 El8 1.0540 E6 4.7218 ~16 
1.1478 El8 4.96olE6 7.361~. ~16 
1.3113 El8 3.11% E7 1.0699 ~17 
1.5284 ~18 2.9546 ~8 2.4288 El7 
1.8279 Ela 5.1590 E9 5.5448 El7 
2.2409 ma 2.4075 EY 1.7351 ~18 
2.3826 El8 5.5332 El3 8.5437 ~18 
1.6736 El7 3.9563 El6 7.2569 El9 
l.Y629Elo 1.8350 Sly 3.1673 ~20 









































2.13% 1u8 8.1841 ~6 2.5376 g16 
2.3769 ~18 3.10% KT 3.7085~16 
2.6732 ~18 1.4611 ~8 5.7418 ~16 
3.0527 IU8 9.1843 Ita 9.7397 ~16 
3.5538 ~18 8.6838 ~9 1.88~ El7 
4.23ll El8 1.5073 En 4.3200 El7 
5.0593 ~18 6.8050~12 1.3580 918 
4.2999 g1a 1.1825 El5 6.8888~18 
1.4905 El7 3.8750 ~17 6.1518 t1g 
1.1504 XI.0 5.wn9 2.7I.35 = 
47 













CALCULATED COMPOSITIONS FOR EQUILIBRIUM 

















































































































































































P = 500 ATM, P&P = 0.767 
3.4631 ~12 7.8528 El5 7.0391 El8 
9.3428 El2 1.4311 El6 7.8170 ~18 
2.9699 El3 2.8650 El6 8.7846 Ela 
1.17a3 El4 6.6656 ~16 1.0014 El9 
6.3341 El4 1.8650 El7 1.1601 Ely 
5.4563 El5 6.8335 El7 1.3571 El9 
0.9614 El6 3.6754 El8 1.4811 El9 
2.4261 ~18 1.9852.Ely 7.3652 El8 
3.7030 El9 1.9877 El9 1.0299 El7 




































































































P = 500 ATM, PFuEJP = 0.9 
1.8347 Ela 5.5942 El2 1.0811 ~16 a.2585 ~18 
2.0384 El8 1.5090 El3 1.ym El6 9.1703 El8 
2.2946 ~18 4.7958 ~13 3.y704 El6 1.0303 Ely 
2.6186 El8 1.5017 El4 9.1689 El6 1.1741 Ely 
3.0554 ~18 1.0288 El5 2.5620 El7 1.3585 El9 
3.6630 El8 a.7471 El5 9.4109 El7 1.5823 Ely 
4.5646 ~18 l.blZ El7 4.9111 El8 1.6913 El9 
5.9Gb3 Ela 3.4395 El8 2.4156 El9 7.6921 El8 
6.49% ~18 4.5677 El9 2.1327 Ely 9.6136 ~16 





















P = 500 ATM, P&/P= 1.0 
100,000 2,7552 El9 0.0 7.6727 El2 1.3345 E16 9.1751 El8 2.7737 E9 0.0 
go,O~ 3.9611 El9 0.0 2.0695 El3 2.4316 El6 1.0187 El9 1.0518 El0 0.0 
@,W 3.4432 El9 0.0 6.5760 El3 4.8999 ~16 1.1445 El9 4.9410 El0 0.0 
70,~ 3.9336 El9 0.0 2.606 El4 1.1311 El7 1.3037 El9 3.0956 El1 0.0 
a,m 4.5846 El9 0.0 1.4086 El5 3.1575 El7 1.5071 El9 2.8997 EQ 0.0 
5090~ 5.4816 El9 0.0 1.1929 El6 1.1557 El8 1.7497 El9 4.8676 El3 0.0 
40,000 6.7309 El9 0.0 1.8765 El7 5.93L2 El8 1.8420 El9 1.8610 El5 0.0 
30,m a.2727 ~19 0.0 4.3114 El8 2.7385 El9 7.8864 ~18 1.4453 El6 0.0 
x),m 9.6829 El9 0.0 5.2241 El9 2.2271 El9 9.1663 El6 1.2040 Ela 0.0 
10,ooO 3.6709 El9 0.0 3.6669 El9 4.4164 El6 4.9574 E9 2.9393 E20 0.0 
97,222 3.7693 El9 
83,333 4.3940 El9 
69,444 5.2630 ~19 
55,556 6.5440 Ely 
50,ooo 7.2420 El9 
38,889 9.115C~ El9 
33.333 1.0330 E2u 
22,222 1.1860 E20 
16,667 4.8850 El9 
11,111 2.3110 El8 
P= 1000 ATM, P,,&P = 0 
3.7690 El9 0.0 0.0 0.0 
4.390 El9 0.0 0.0 0.0 
5.269 E19 ').O 0 .o 0.0 
6.5440 El9 0.0 0.0 0.0 
7.2420 El9 0.0 0.0 0.0 
9.1150 El9 0.0 0.0 0.0 
1.0330 Em 0.0 0.0 0.0 
1.1860 Em 0.0 0.0 0.0 
4.8850 Ely 0.0 0.0 0.0 
2.3110 El8 0.0 0.0 0.0 
0.0 1.2360 El7 
0.0 2.1690 ~17 
0.0 4.4420 El7 
0.0 1.x)30 El8 
0.0 1.9630 El8 
0.0 6.49~ ~18 
0.0 1.369~ El9 
0.0 9.1660 El9 
0.0 2.3100 E20 
0.0 6.24eO E20 
P= 1000 ATM, PwEL/P= 0.1 
3.8498 El9 3.2987 El9 6.1447 El0 5.3431 El4 1.8366 ~18 4.4431 EG 
4.2758 El9 3.6635 El9 1.6585 Eli 9.7418 ~14 2.0409 ~18 1.6861 E7 
4.R073 El9 4.1185 El9 5.2713 El1 1.%56 ~15 2.2y48~18 -f.gx?'J E-T 
5.4881 El9 4.7009 El9 2.0986 El2 4.5508 El5 2.6209 ~18 4.9873 ~8 
6.3883 El9 5.4701 El9 1.1442 El3 1.2807 ~16 3.0521 El8 4.7l74 EY 
7.6248 El9 6.5239 El9 l.ooO5 El4 4.8261 ~16 3.6378 ~18 8.2002 ~10 
9.3851 El9 a.0152 El9 1.8483El5 2.8693 El7 4.3764 El8 3.7323 E12 
1.1763 Ex) 1.oiwaE20 9.6695 336 2.8374 El8 El8 3.9093 6.8950 1x4 
1.2091 Em 9.8885 El9 4.8128 El8 8.7469 El8 1.5347 El7 2.6019 El7 
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CALCULATED COMPOSITIONS FOR EQUILIBRIUM 
MIXTURES OF HYDROGEN AND URANIUM 
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CALCULATED COMPOSITIONS FOR 
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P= 1000 ATM, P-+,&P = 0.633 
1.3459 El9 1.5563 EL3 2.1381 ~16 1.16~2 El9 
1.4950 El9 4.1968 EL3 3.8952 ~16 1.2891 El9 
1.6812 El9 1.3329 El4 7.a4ht-0 El6 1.4477 El9 
1.9199 El9 5.2719 El4 1.8095 EL7 1.6476 s19 
2.2363 El9 2.8439 El5 5.0376 El7 l.smL EL9 
2.6740 El9 '2.3837 ~16 1.8266 El8 2.1875 El9 
3.3044 El9 3.5805 EL7 a.9647 El0 2.2152 El9 
4.16G7 El9 7.0678 El8 3.5867 El9 a.2526 Ela 
3.7972 El9 6.9-m El9 2.4329 El9 a.la8L ~16 



















































































TABLE I (CONT’D) 
CALCULATED COMPOSITIONS FOR EQUILIBRIUM 
MIXTURES OF HYDROGEN AND URANIUM 
CONCENTRATION (PARTICLES/CM3) 
TEMP 




70 ) 000 






5.0&X El9 0.540, El0 2.7677 El3 3.1302 El6 1.4066 El9 1.5347 El0 1.1356 El6 
5.644G El9 9.4994 El0 7.4617 El3 5.715c El6 1.5613 El9 5.6167 El0 1.6729 El6 
G.:406 El9 l.OG7a El9 2.3600 El4 1.1500 El7 1.7526 El9 2.7298 El1 2.6150 ~16 
7.2514 El9 1.2195 El9 9.3696 El4 2.G516 El7 1.9929 El9 1.7062 El2 4.4343 ~16 
8.4474 El9 I.4211 El9 5.0336 El5 7.3622 El7 2.2929 El9 1.5881 El3 a.4841 El6 
1.008'J E2O 1.7OOG El9 4.1764 El6 2.64@ El8 2.6175 El9 2.6070 El4 1.9668 El7 
1.2331 E27 2.0167 El9 6.0057 El7 1.2497 El9 2.5550 El9 9.0471 El5 6.2916 El7 
1.5104 E20 2.6799 El9 1.0445 El9 4.4184 El9 a.4793 Ela 5.2756 El7 3.4229 El8 
1.6430 Em 2.4876 El9 0.7309 El9 2.5927 El9 7.4262 ~16 2.8941 El9 3.57h El9 
4.6c59 El9 3.7236 El7 4.6412 El9 4.41% El6 3.9207 E9 4.7064 EX) 1.6684 E2U 
““+ tt “U “U ttt “U 
P= 1000 ATM, PFuEL/P = 0.767 
“H 
P= 1000 ATM, Pa&P= 0.9 
5.3250 El9 3.6690 me 4.4700 El3 4.3195 El6 1.6501 El9 2.9003 ~10 2.8&X El5 
5.9167 ~19 4.0762 El6 1.204; El4 7.0658 El6 1.0311 El9 1.1020 El1 4.1631 El5 
G.6545 El9 'r.5049 El: 3.6231 El4 1.5031 El7 2.054e El9 5.1692 El1 6.3893 El5 
7.6303 El9 5.2302 El0 1.5106 El5 3.6439 El7 2.3345 El9 3.2272 El2 1.0618 El6 
c.0517 El9 6.1072 El0 0.0919 El5 1.0091 El8 2.6794 El9 2.9942 El3 2.0595 El6 
1.0550 E20 7.3lG3 El8 6.6472 ~16 3.5923 Ela 3.0339 El9 4.8624 El4 4.0426 ~16 
1.2654 EX) 9.0979 EiG 9.1775 El7 1.6347 El9 2.8610 El9 1.6151 ~16. 1.5700 El7 
1.5625 E2Q 1.1759 El9 1.4343 El9 5.2168 El9 8.6031 El0 a.3964 El7 9.5166 El7 
1.7100 E20 1.1792 El9 1.0463 E20 2.7192 El9 6.8222 El6 3.9550 El9 1.3110 El9 
5.0937 El9 2.234d El7 5.0628 El9 4.4193 El6 3.5953 E9 5.5994 E2O 7.2313 El9 
P= 1000 ATM, P&L/P = I.0 
125,'xx) 4.3732 El9 0.0 a.2050 El2 1.5848 ~16 1.4567 El9 2.9313 E9 0.0 
75,m 7.2894 El9 0.0 9.8767 El4 2.a6b7 El7 2.4107 El9 1.8342 EI2 0.0 
w,mo l.Oc43 E20 3.0 8.0619 El6 4.3403 El8 3.3220 El9 7.1528 El4 0.0 
35,OOQ 1.4467 ~20 0.0 4.7155 El& 3.7983 El9 2.1309 El9 1.5946 El7 0.0 
25,070 1.7274 E20 0.0 5.3654 El9 5.7301 El9 1.4945 El0 7.8510 Ela 0.0 
29,000 1.7328 E2O 0.0 1.1715 E20 2.7973 El9 6.4485 El6 4.8203 El9 0.0 
15,m 1.3942 EX) 0.0 1.3205 E20 3.6820 El8 '2.1105 El4 2.1472 Ex) 0.0 






1m,ooo 3.6075 El8 
93,000 4.0967 El6 
a@,000 4.6000 ~18 
~0,000 5.2&5 El8 
6J,OOO 6.1301 ~10 
50,000 7.3540 Elfi 
43,000 9.1455 El0 
:o,ooo 1.1028 ~19 
23,300 1.1946 ~19 
?00,000 3.7059 El6 
go,000 4.1172 El8 
8.I,JOO 4.6310 El8 
75,000 5.2910 El8 
60,000 6.1609 El0 
50,000 7.3912 El0 
40,000 9.1927 El8 
3.1,000 1.1897 El9 
20,000 1.2099 I?19 
100,000 3.7243 El8 
90,000 4.1377 El8 
30,000 4.85542 El8 
73,000 5.3174 El8 
60,ooc 6.1998 El8 
5O,ooO 7.4204 El8 
43,000 9.2400 El8 
30,000 1.1965 El9 
20,000 1.2146 El9 
103,000 3.7420 El8 
90,000 4.1501 El8 
0~0,000 4.6772 Ela 
70,000 5.3437 El8 
60,000 6.2307 Elo 
50,030 7.4656 el8 
40,000 9.2872 El8 
30,000 1.2033 El9 
20,000 1.2394 El9 
TABLE I (GONT’D) 
CALCULATED COMPOSITIONS FOR EQUILIBRIUM 
MIXTURES OF HYDROGEN AND URANIUM 

















































































































P= 100 ATM, P,,,,/P = 0.04 
3.5224 Ela 3.9336 EO6 a.5509 El1 7.3480 ~16 
3.9132 El8 1.0619 E07 1.5593 '~12 a.1644 ~16 
4.4016 Ela 3.3800 E07 3.1471 El2 9.1849 ~16 
5.0208 El8 1.3451 EO8 7.2914 El2 1.0497 El7 
5.8633 El8 7.3501 Wa 2.0559 =3 1.2245 ~17 
7.0247 El8 6.4784 EO9 7.8038 El3 1.4690 El7 
8.7362 El8 1.2515 El1 4.8325 El4 1.8334 El7 
1.1300 El9 1.0271 El3 7.3644 El5 2.3941 El7 
















































































100,000 3.7613 El8 
983,000 4.1706 El8 
30,000 4.7002 El8 
70,000 5.3700 El8 
GO, 000 6.2615 El8 
50,000 7.5029 El8 
J.O,OOO 9.3344 El8 
30,000 1.2101 El9 
‘0,000 1.2538 El9 
100,000 3.7796 El8 
90,000 4.1991 cl8 
~0,000 4.7232 El; 
70,000 5.3965 El6 
60,000 6.2923 ~10 
50,000 7.5401 El0 
43,300 9.37~9 na 
30,000 1.2168 El9 
20,000 I.2680 El9 
100,000 3.7981 El8 
90,oso 4.2195 Ela 
03,000 4.7463 El8 
70,000 5.4228 Ela 
60,000 6.3232 El8 
50,000 7.5nl El8 
40,000 9.4289 El8 
30,000 1.2234 El9 
20,000 1.2021 El9 
100,000 3.8165 na 
go,~O 4.2401 El8 
80,000 4.7694 Q8 
70,000 5.4492 =a 
60.000 6.3540 El8 
50,m 7.6144 na 
40,000 9.4760 Q8 
30,m 1.2301 El9 
20,cm 1.2962 ~l9 
CALCULATED COMPOSITIONS FOR EQUILIBRIUM 





P = 100 ATM, p,uEL/P = .O .0 5 
3.4857 El8 -r.6&$ ~06 1.3361 El2 9.1850 ~16 
3.8724 ma 2.0740 E07 2.4364 El2 1.0205 El7 
4.3558 aa 6.6016 E07 4.9173 El2 1.1481 El7 
4.9764 Ela 2.6272 EOa 1.1393 u3 1.3121 El7 
5.8022 El8 1.4355 Eo9 3.2123 El3 1.5306 El7 
6.9518 El8 1.2652 ~10 1.2192 El4 1.8361 ~17 
a.6457 El8 2.4429 El1 7.5466 El4 2.2906 ~17 
1.1185 El.9 1.9924 E13 1.1435 El6 2.9758 ~17 
1.1273 El9 1.2988 ~16 4.2481 El7 1.3414 El7 
P = 100 ATM, PFUEL /P = 0.06 





4.9241 El8 4.5397 wa 
5.7412 El8 2.4805 E09 
6.87&8 El8 2.1059 El0 
6.5525 El3 4.2188 El1 
1.1070 El9 3.4195 El3 



















P= 100 ATM, PFUEL /P = 0.07 
3.4123 El8 2.3786 E07 2.7255 El2 1.2859 El7 
3.7909 El8 6.4209 E07 4.9701 El2 1.4288 El7 
4.2641 El8 1.5892 EOa a.0719 E12 1.6073 El7 
4.8717 ~18 8.133h EO8 2.3240 El3 1.8369 El7 
5.6802 Ua 4.4439 EO9 6.5523 El3 2.1427 El7 
6.8057 El8 3.9155 Em 2.4865 FL4 2.5699 El7 
8.4648 aa 7.5502 E= 1.5373 a5 3.2018 ~17 
1.0954 El9 6.0500 El3 2.2961 El6 4.1138 El7 
1.1068 El9 2.8596 El6 6.4413 El7 1.4553 in7 






































2.7777 Wl 2.6418 El5 
1.0543 E02 3.8543 ~15 
4.9620 E02 5.8940 ~15 
3.1222 w3 9.7749 El5 
2.9601 E04 1.8837 ~16 
5.1399 Eo5 4.433; El6 
2.4788 E07 1.4391 EL7 
7.3913 Eo9 a.7720 El7 













































































100,000 1.8427 El9 
90,000 2.0467 El9 
Y3,OOO 2.3012 El9 
75,000 2.6276 $19 
~CJ,OOO 3.0600 ~19 
50,000 3.6567 El9 
40,000 4.5105 El9 
39,000 5.6637 El9 
20,030 5.1909 El9 
100,000 1.8518 El9 
93,000 2.0569 ng 
s,,ooo 2.3129 El9 
73,000 2.6408 El9 
63,000 3.0755 El9 
53,000 3.6757 El9 
4cl,ooo 4.5353 El9 
33,000 5.6999 El9 
20,000 5.2625 El9 
100,000 1.8611 El9 
go,000 2.0673 ~19 
80,000 2.3244 El9 
70,000 2.6541 El9 
60,000 3.0911 Elv 
j3,ooo 3.6946 Elv 
40,000 4.5596 El9 
30,000 5.7355 El9 
20,000 5.3316 EW 
TABLE I (CONT’D) 
CALCULATED COMPOSITIONS FOR EQUILIBRIUM 






















































































6.1462 E07 5.3442 El2 
1.6592 EOa 9.7453 El2 
5.2810 EOa 1.9668 El3 
2.1016 EO9 4.5567 El3 
1.1482 El0 1.2847 ~14 
1.0115 El1 4.8742 El4 
1.9485 ~12 3.0104 El5 
1.5414 El4 4.4366 ~16 










P= 500 ATM, PFUEL /P= 0.03 
1.7784 El9 2.0743 EOa 1.2024 El3 2.7554 El7 
1.9754 El9 5.5996 E08 2.1926 El3 3.0615 El7 
2.2211 El9 1.7823 ~09 4.4252 El3 3.4441 El7 
2.5360 Elv 7.0923 EOV 1.0252 ~14 3.9357 E17 









5.4624 El9 5.0363 ~14 9.6916 ~16 a.4557 ~17 



















































































































100,CDO 1.8887 U9 
9,000 2.0980 El9 
30,000 2.3592 El9 
70,000 2.6939 UP 
60,000 3.1378 El9 
50,000 3.7512 =9 
40,ooo 4.6328 U9 
33,@JO 5.8400 U9 



















TABLE I (CONT’D) 
CALCULATED COMPOSITIONS FOR EQUILIBRIUM 











































P= 500 ATM, PF,,&P= 0.05 
1.7417 El9 9.6031 wa 3.3400 U3 4.5923 U7 
1.9347 U9 2.5923 EOg 6.0940 El3 5.1024 El7 
2.1753 E19 a.2507 w9 1.2291 El4 5.7398 U7 
2.4837 U9 3.2829 El0 2.8473 El4 6.5586 El7 
2.8926 El.9 1.7930 Ul 8.0251 El4 7.6482 U7 
3.4569 U9 1.5776 El2 3.0413 El5 9.1623 El7 
4.2645 El9 3.0173 U3 1.8662 U6 1.1341 El8 
5.3528 U9 2.1920 El5 2.5443 U7 1.3389 Ua 
4.8619 El9 3.7743 El7 2.5811 El8 1.7040 U7 









































































































































































100,000 1.9165 ug 
V~,O~ 2.1289 El9 
80,000 2.3944 El9 
70,000 2.7337 El9 
60,000 3.1844 El9 
50,000 3.8078 El9 
40,000 4.7055 UP 
30,000 5.9408 EJ.9 
20,000 5.7269 uv 
100,000 3.69311 El9 
93,000 4.0906 El9 
ao,ooo 4.59G7 El9 
70,000 5.2488 El9 
60,000 6.1064 El9 
5O,QO+J 7.2813 El9 
40,cm a.9431 ~19 
3o,o@J l.U72 E20 
20,000 1.1248 F.20 
100,000 3.7019 El9 
93,ooo 4.1113 El9 
eo, 000 4.6219 ~19 
70,000 5.2754 UP 
60,000 6.137-r UP 
50,000 7.31% RP 
40,000 8.9928 n9 
3o,m 1.1243 F20 
20,000 1.1353 E20 
56 
TABLE I (GONT’D) 
CALCULATED COMPOSITIONS FOR EQUILIBRIUM 
MIXTURES OF HYDROGEN AND URANIUM 
CotxErJT~uTioN (PART~~LEWXI~ 1 
“H+ “U+ nf+ “U 
+++ 










3.9333 WV a.5501 El3 
1.0617 El0 1.5591 El4 
3.3791 El0 3.1463 El4 
1.3444 El1 7.2876 El4 
7.3399 El1 2.0534 El5 
6.4501 El2 7.7729 El5 
1.2249 Cl4 4.7390 n6 
8.23% El5 6.0192 ~17 










P=500 ATM, PFUEL/P= 0.09 
1.6685 ~19 5.6002 t;og 
1.8533 ~9 1.5117 El0 
2.0844 El9 3.1071 El0 
2.3794 El.9 1.9140 El1 
2.7711 El9 1.0449 El2 
3.3120 El9 9.1783 El2 



















7.i304 El7 2.1925 E28 
4.5024 El8 1.6854 El7 










6.1462 E07 5.3442 El2 1.8370 El7 
1.6592 EO8 9.7453 El2 2.0411 El7 
5.2810 E08 1.9668 El3 2.2961 ~17 
2.1016 Eog 4.5567 El3 2.6240 n7 
1.1482 El0 1.2847 El4 3.0607 El7 
1.0115 El1 4.8742 El4 3.6704 El7 
1.9485 EI.2 3.0104 El5 4.:'100 El7 
1.5414 El4 4.4366 ~16 5.7899 El7 
5.8548 ~16 9.7607 El7 1.5710 El7 
P = 1000 ATM, PFUEL/ P = 0.02 
3.5917 El9 4.9168 Wa 
3.9888 UP 1.3273 w9 
4.4841 El9 4.2245 EC9 
5.1179 El9 1.6810 El0 
5.9540 El9 9.1819 ~10 
7.0992 El.9 a.0823 EU 
8.7175 Elg 1.5495 El3 
1.0880 ~20 1.1570 El5 





7.8668 El3 4.5920 El7 
1.8224 El4 5.2473 El7 
5.1370 El4 6.1195 El7 
1.9475 u5 7.3335 a7 
1.1976 ~16 9.0952 El.7 
1.6743 El7 1.0985 El8 














































































100,000 3.7203 El9 
g!I,ooo 4.1318 El9 
00,000 4.6451 El9 
7J,ooO 5.2978 El9 
60,000 6.1691 El9 
50,000 7.3580 ~l9 
43,000 9.0425 El9 
3o,m 1.1312 E20 
20 ) 000 1.1454 ET0 
100,000 3.73% El9 
go,000 4.1524 El9 
ao,ooo 4.6683 El9 
7J,OOO 5.3243 El9 
00,000 6.2006 ~19 
50,000 7.3962 El9 
40,000 9.0918 El9 
30,000 1.1379 E20 
20,000 1.1552 RO 
103,000 3.7573 El9 
90,000 4.1730 El9 
83,000 4.6914 El9 
73,000 5.3553 m.9 
6'),ooo 6.2318 ~9 
5~>,000 7.4343 El9 
40,000 9.1409 a.9 
33,000 1.1446 RO 



















TABLE I (GONT’D) 
CALCULATED COMPOSITIONS FOR EQUILIBRIUM 
















1.6594 ~09 4.8096 El3 5.5107 El7 
4.4793 EQ9 8.7700 El3 6.1227 ~17 
1.4257 El.0 1.7699 ~14 6.8875 El7 
5.6725 EZLO 4.0999 El4 7.8699 El7 
3.0977 El1 1.1554 E15 9.1764 El7 
2.7245 El2 4.3771 El5 1.0989 aa 
5.1984 El3 2.6801 ~16 1.3576 a8 
3.6778 ~15 3.5661 El7 1.5677 na 
5.3819 n7 3.0846 m8 1.7068 El7 
P = 1000 ATM, PFUEL/ P = 0.04 
3.5184 El9 3.9333 EO9 a.5501 El3 7.3474 El7 
3.9075 El9 1.0617 El0 1.5591 El4 8.1634 f.I7 
4.3927 El9 3.3791 ~0 3.1463 Elk 9.1827 El7 
5.0094 El9 1.3444 El1 7.2876 EL4 1.0492 El8 
5.0332 El9 7.3399 El1 2.0534 El5 1.2231 ~18 
6.9555 El9 6.4501 El2 7.7729 El5 1.4638 El8 
8.5419 El9 1.2249 El4 4.7390 El6 1.8014 fl8 
1.0660 E20 8.2388 El5 6.0192 El7 1.9938 ~18 
1.0599 RO 9.3149 El7 4.0446 ~18 1.6955 El7 










7.6919 ~09 1.3359 FJ.4 9.1841 El7 
2.0736 uo 2.4359 El4 1.0204 El8 
6.5992 El0 4.9157 El4 1.1478 El8 
2.6253 El1 1.1385 El5 1.3113 El8 
1.4330 El.2 3.2073 El5 1.5284 El8 
1.2853 ~13 1.2132 El6 1.8279 ~18 
2.3784 El4 7.3651 ~26 2.2409 ETi8 
1.5253 ~16 8.9529 E17 2.3826 Ela 
1.4112 ~18 4.9462 El.8 1.6736 El7 
P = 1000 ATM, P,,,,/P= 0.06 
3.4452 El9 1.3274 El0 1.9237 El4 1.1021 aa 
3.8262 ~19 3.5830 EI.O 3.5076 El4 1.2244 EIB 
4.3013 FL9 1.1403 Ell 7.0781 ~14 1.37-i-2 a.8 
4.9~96 ~19 4.5358 EU. 1.6392 El5 1.5734 ina 
5.7122 EL9 2.4753 E12 4.6168 ~15 1.8336 =a 
6.8116 ~a.9 2.1717 El3 1.7450 ~16 2.1913 EIa 
8.3662 ~l9 4.0858 El4 1.0549 El7 2.6762 ~18 
l.0441no 2.5050 ~16 1.2301 ~a.8 2.7389 n8 












































































TABLE I (GONT’D) 
CALCULATED COMPOSITIONS FOR EQUILIBRIUM 













?O ) 000 
100,000 
90,000 

























3.3123 1~19 3.3719 El9 
4.2343 E19 3.7449 E.-L9 
4.7610 El9 4.2099 El9 
5.434:: El9 4.:;050 El9 
6.3250 El9 5.59L" El9 
7.5487 El9 6.66-i-1 ~19 
9.2079 El9 a.1904 ELg 
1.1639 MO 1.0222 MO 


































2.6183 ~14 1.2857 ~18 1.0669 Kl6 
4.7740 El4 1.4284 El8 4.0489 ~6 
9.6334 ~1 1.6067 El8 1.9052 E07 
2.2309 El5 1.8353 El8 :.I981 ma 
6.2818 ~15 7.1385 ~18 1.1341 Log 
2.3726 n6 2.5540 ~18 :.9767 uo 
1.4283 ~17 3.~073 sa 9.1316 El1 
1.6010 FX 3.0666 ~18 1.9100 F14 
6.5943 txt( 1.6194 Ei7 1.0017 El7 
P =I000 ATM, PF,,& P = 0.08 
3.1463 mo 3.4197 u4 1.4694 t:lG 
c.492: El0 b.2352 El4 1.6324 ~18 
2.7024 El1 1.2581 El5 1.8361 ~18 
1.0740 El2 2.3133 El5 2.0973 El8 
5.8629 tz.2 1;.2020 El5 2.4432 ~18 
5.'352 El:! 3.0955 El6 2.9160 El8 
9.5730 El4 1.1;557 kx7 3.5344 ~18 
5.4~~17 ~16 2.0033 El8 :.3692 Ela 
3.2794 ~18 7.3512 ~18 1.5909 El7 
P =I000 ATM, PFuEL/P q 0.09 
3.3353 u9 4.4796 El0 4.32CO El4 
3.7042 El9 1.2091 ~11 7.8911 El4 
4.1656 El9 3.9899 El1 1.6119 El5 
4.7488 El9 1.5301 El2 3.6867 El5 
5.5306 El9 8.3446 El2 1.0377 El6 
6.5957 ~19 7.3028 El3 3.9137 El6 
8.1025 El9 1.3552 El5 2.3363 El7 
1.0112 E20 7.3559 El6 2.4332 El8 
9.9438 El9 4.0211 El8 8.0674 ~18 
1.6530 ~18 2.9152 ~06 9.6828 u6 
1.8364 El8 1.1063 ~07 1.4194 I?17 
2.0655 El8 2.8551 ~07 2.2019 El7 
2.3591 El8 3.2727 EOa 3.7217 El7 
2.7477 ~18 3.0964 m9 7.2642 El7 
3.2772 Ua 5.3872 El0 1.6911 ~18 
3.9574 El8 2.4641 El2 4.9616 ~18 
3.6492 ~18 4.7351 El4 2.0426 El9 
1.5625 El7 1.9694 El7 1.3487 ~20 
l.C200 E06 9.8457 ~16 
G.9068 m6 1.4429 ~17 
3.249C Eo7 2.2375 El7 
2.0435 ~08 3.7950 El7 
1.9339 m9 7.3970 El7 
3.3677 El0 1.7203 Ua 
1.5480 E12 5.0390 El8 
3.1002 El4 2.0681 El9 












VISCOSITIES OF H: U+, U++,AND U+++ IiNS CALCULATED BY THREE DIFFERENT PROCEDURES 
VISCOSITY IN LB/(FT-SEC) 
77R 
‘FUEL / ’ = o 
‘1, 
P = 500 ATM 
%.c TL 
P= 100 ATM 
%c 
P= 1000 ATM 
IL %c % 
G.Z267E-C3 0.224X-(13 0.2162E-C3 
O.i844E-03 0.1823E-i13 O.l726E-C3 
O.l476E-03 O.l459E-63 O.l345E-03 
O.llSlE-C3 C.l136E-O3 O.lOlSE-03 
0.8784E-U4 U.abblE-04 C.?360E-C4 
0.6457E-C4 O.6358E-04 0.5049E-C4 
0.4593E-04 0.452CE-04 C.3218E-04 
0.3224E-04 1).3205E-04 O.l831E-04 
O.l814E-C4 O.)915E-04 0.7895E-05 
0.3eZbE-05 0.4269E-OS n.l576E-05 
M 2 T-DEG K 
1. 3.100tiE 56 0.1715E-~3 U.l7JlE-L3 C.lIS’IC-03 
U.l!79E-03 U.l?67C-C3 C.l425E-03 
C.lC94t-03 O.lOA4E-C3 C.llCaE-C3 
?.8267E-C4 L;.FJldSE-C4 C.e215E-04 
G.60?6E-64 >.6’:24E-C4 r?.5853E-C4 
0.4273E-C4 C.4225E-C4 C.39ebE-:4 
C.Z816E-C4 G.278CE-C4 C.Z4:4E-C4 
G.l693E-C4 U.l668E-C4 C.l343E-L4 
C.tIi28F-C5 O.BC9SE-C5 O.57?2E-05 
0.9531E-C6 u.94ClE-06 x:.nl?lE-Cb 
(l.il,ble-03 @.2C41t-C3 C.Z04@E-C3 
G.i674E-C3 0.1657E-~3 O.l623E-03 
G.l?29E-03 3.1314E-C3 0.1261E-C3 
C.;029E-U3 0.1017l!-C3 0.94@8E-C4 
0.7732E-C4 0.7633C-64 0.6854E-C4 
3,5!99E-C4 J.S52CE-C4 C.46@4E-C4 
G.?eSbE-C4 0.3796E-G4 C.t961E-C4 
C.i529E-i4 0.2492t-u4 O.l654E-C4 
G.l?20E-C4 O.l?24E-UC 0.7136E-C5 
G.LePSE-C5 0.2739E-L5 0.13e9E-C5 
C.Z635C-C2 U..?613t-C2 C..2761E-i2 O.?l67E-i2 J.3136t-b2 0.3135E-02 0.3483E-02 0.344tE-02 C.332lE-C2 
C.ZllaE-C2 U.ZlCCE-C2 C.i’199E-S2 0.2572E-U2 0.2545t-Ct J.2455E-G2 0.2E33E-C2 0’.2801E-C2 0.2652E-02 
G.l6RlE-ii O.ltcCE-i2 0.17C3E-02 ti.Z042E-C2 U.2C;CE-G2 C.l937E-C2 0.2i69E-C2 0.2241E-02 0.2067E-02 
O.l270E-02 b.l25eE-22 O.l262E-C2 6.15Rl.h02 J.l563k-C2 ‘).1458E-U2 O.l769E-02 O.l746E-02 O.lSC&-02 
0.9352E-C3 O.925Ck-C3 0.9055E-C? 0.118RE-02 0.1173E-L2 C.l’)53E-02 i).l?SCE-02 O.l331E-02 O.l131E-02 
c.&tb7:-C3 C.64’)2E-C3 S.6124E-C3 O.a654E-U3 O.8483E-G3 0.7197E-C3 0.9522E-03 O.J77OE-03 0.7759E-03 
0.4326E-C? C.4271E-C3 :.3817E-C3 C.S925E-03 0.5833E-C.3 C.4550E-C3 c.7057c-c3 
G.ZCC2E-33 U.256?E-C3 ?.2@54E-C3 
0.694CE-C3 0.4944E-03 
0.2E96E-C3 0.382%-03 0.2541E-C3 0.4554E-03 0.4925E-03 0.2813E-03 
@.1264E-C3 C.l245E-G3 C.flAC7E-C4 G.2;28E-03 3.2334E-133 C.l056E-G3 o.i7a8E-c3 0.2942E-C3 O.l213E-C3 
0.1465E-C4 0.144SE-L4 C.l249E-i4 U.4126E-04 0.423PE-S4 ,?.7134E-C4 0.5879E-C4 0.6559E-04 0.2421E-C4 
O.i323E-C3 ~.229CE-(3 C.Z036E-C3 
O.l903C-33 3.188lE-~,3 J.l624E-C3 















C.3342E-03 C.2999E-C3 O.2368E-C3 
O.i547E-C3 0.253SE-G3 Z).19:OE-G3 
u.210lE-ti3 0.2069E-03 G.l4e9E-03 
0.1714~-G3 3.1687E-G3 O.l132E-G3 
O.l?89E-03 O.l?6SE-C3 O.R294E-C4 
G.l134E-G3 0.1128k-03 0.57e2E-C4 
O.Y575E-04 O.lCG4E-63 0.3773E-C4 
U.56flOE-C4 0.168W-03 0.22;5E-C4 
C.S385E-C4-O.‘+SbZE-G4 0.1314! -C4 
n.i454E-C4-0.5595:-C5 C.ZGeOE-C5 
@.3532E-03 0.3478E-C3 O.Z515E-C3 
0.2578E-03 U.2931E-133 0.2043E-C3 
0.2508E-C3 0.2469E-C3 O.l610E-C3 
O.i190E-C3 0.2;61E-(33 @.1232E-C3 
O.i769E-C3 O.l759E-03 C.9101E-C4 
O.l524E-33 O.l56EE-03 0.6390E-04 













1. v.900.?E 05 
1. G.bOi,CE ;j5 
1. G.7OOCE C5 
1. G.bGI)OE ;5 
1. r;.Si)OJE 35 
1. C.4bXE G> 
1. G.3OOCE G5 
1. G.2OGilE 35 
1. O.lO@OE C5 
1. O.lUiXE c’6 
1. u.9GGCE 05 
1. o.aQo3c ri5 
1. 0.7OGJC 05 
1. O.c;GLc is 
1. 0.5oocti 05 
1. S.40GCE 105 
1. 0.30GCE C5 
1. 3.2003E c5 









238.3 2. O.lOCOL 06 
238.0 2. O.9003E 55’ 
230.0 2. 0.8OOOE OS 
230.0 2. 0.7b0OE 05 
238.0 2. 0.6000E 35 
O.C034E-04 0.594SE-C4 C.4455E-C4 @.di24E-04 0.8587E-L4 0.5360E-C4 
O.ji49t-b4 ti.4973E-04 ?.36:0E-C4 C. 1591E-C4 3.7482E-04 0.4294E-t4 
230.0 2. tI.SGri.~t: 05 















2. 0.300CE 35 
2. O.ZOOCE 05 
2. 'j.lGGdE 05 
3, 0.100CIE G6 
.3. 0.90UGE 35 
3. O.B@OJE J5 
3. ?.7WJE 35 
3. 0.600uE 05 
3. G.jUdUC 35 
3. 0.40UOE 35 
3. d.3030E GS 
3. 3.2COCE 05 
3. O.liJOE JS 
C.lOH6C-i3 O.l073E-C3 C.5760E-C4 
0.9t13E-C4 0.956CE-04 0.4676E-04 
0.8t9aE-34 3.8802E-04 0.3717E-04 
O.Bi06E-04 U)r8481E-04 0.2.378E:0_4 
0.7965E-04 0.9596t-I,4 3.2154E-04 





0.4259E-C4 0.4192E-04 O.Z841E-C4 C.bSHaE-04 3.6524E-L4 0.3353E-C4 
G.3412E-04 0.3358E-64 C.t133E-C4 cl.577aE- C4 3.5799E-U4 C.26C6E-C4 
0.2768E-04 C.2728E-C4 C.lS61E-C4 0,5235C-04 0.5495E-C4 C.l934E-(i4 
t.ZiSSE-G4 0.2246E-k4 3.1084E-54 C.S14aE-i4 3.6553E-C4 C.l372E-G4 
O.lSZlE-C4 0.202CE-k4 C.7024E-L5 o.tciaE-U4-0.7797E-c3 n.91eoi-c*5 
O.l536E-C4 G.3534E-C4 0.4059E-C5 0.lC93E-u3-J.l!13E-i4 ,;.5624E-GS 
G.241BE-04-C.7S44E-CS J.lEIeEiE-C5 G.l947E-03-0.2534E-b5 C.2774E-C5 
0.7759E-C6 0.0912C-C6 3.2352E-i6 0.6C@9E-C4-0.35OCE-CC ;.5910E-C6 
TABLE II (CONT’D) 
M Z T- DEG K 
VISCOSIT ‘IES OF H+, U+, U++,AND UC++ 
1 . l-l 
1.G 
1.0 






238.0 1. J.lOCGE G.6 C.Z646F-02 0.2664E-02 C.2936E-C2 
23H.0 1. u.9oooc us 0.2142E-02 u.Z143E-32 C.2332E-02 
238.0 1. ti.8Lij9E 35 0.171?0E-02 G.lbFlSE-02 C.lA06E-C2 
i38.0 1. 0.7030E 55 0.1370F-02 C.l2Q7E-02 C.l354E-C2 
238.0 1. 0.6000t 05 O.S5“6E-C3 C.9486E-03 C.9736E-C3 
2 38.0 1. 11.5000E 05 O.C751E-03 0.6673E-C3 C.6t19E-C3 
238.0 1. 3.4313E 35 C.4472E-03 f’.4413E-C3 C.4157E-C3 
23a.c 1. 0.3933E 35 :.27?6E-C3 k.2665E-33 C.23C6E-C3 



















1. o.Ic~o;c ;‘- 
1. O.YOOCi 05 
1. O.RLOOE :5 C.l106E-C3 <.lCY6E-03 0.1175E-C3 
1. 0.703;,E s5 0.845’3;-04 ;I.B37hE-C4 O.P’)lZE-C4 
1. O.a~ODE ^5 O.C739E-C4 0.61’3F-C4 0.6336E-C4 
1. 0.5COSC 35 0.4373:-C4 i.4142E-C4 0.430RE-p4 
1. 0.4COCE :?5 0.291JE-C4 0.2972E-C4 O.?705E-C4 
1. 0.33J;E 55 0.1741E-04 3.1714E-c4 a.l50iE-c4 
1. 0.2G0iE J5 O.R759F-05 C.R626E-05 0.6?72E-C5 
2. O.lcwLJk J6 C. 23”7E-03 0.2363E-C3 C.?l90E-C3 
2. 0.9Di;3C 25 C.l960E-C3 O.l936E-03 C.l75lE-C3 
2. 0.8ilO3E ‘J5 C.ISPlE-C3 0.156GE-03 C.l367F-C3 
2. G.7000E 05 C. 1249E-C3 C.l732E-03 C.lC35E-C3 
2. 0.60JCE OS 0.5644E-04 G.Y*97E-04 C.7537E-C4 
2. u.‘>Ou3E 05 C.726JE-C4 0.7153E-04 C.5213E-C4 
2. i.4no1jc 05 C.5392E-04 C.5323E-04 C.3357E-C4 
2. G.3OOJE 05 C.4;%E-C4 0.4 135E-04 c. 193RC-(‘4 
2. o.io0cJt IJ5 C.?DPPF-04 0.4565E-C4 C.9522E-C5 
3. b.lG:JE 36 
3. >.9,700i 35 
3. 0.8000< C5 
3. J.tc#;sE 35 
3. J.hr:loGE 25 
3. ?.5023E 35 
3. 0.4COOE 05 
3. C.3005E 05 
3. 0.2OJI;F ~5 
?L 
P= I00 ATM 
%C 
ONS CALCULATED BY THREE DIFFERENT PROCEDURES 
VISCOSITY IN LB/(FT-SEC) 
PF”E‘/P = 0.1 
P - 500 ATM P q 1000 ATM 
77.5 TL %c ?R 7L 7)S.C % 
9.174RF-03 ~.1734E-03 O.lSIOE-03 
O.l437F-03 0.13)5E-03 O.lilBE-C3 
C.t255E-C4 :>.6165E-C4 (1.4P77E-C4 
O.C251F-04 0.5171E-04 C.392lE-C4 
0.4366?-C4 0.4291E-C4 ?.309CE-C4 
0.35R5E-04 iJ.3E79E-C4 C.2350E-C4 
0.29136-04 O.ZPY6E-04 C. 1730E-C4 
5.2426E-‘I4 G.2429E-C4 C.l214F-C4 
C.71-40F-C4 C..?305E-04 (.7586F-15 
C.?256E-C4 l’.6159E-C4 C.47POE-C5 
C.???t3E-C4-C.5503E-05 C.Z203F-C5 
b.ZllZE-U3 ‘3.2 jYlE-~3 Q.2184C-23 
C.l71hE-03 O.l698E-63 n.l744E-C3 
G.l366E-03 J.1351E-03 C.l358E-C3 
0.1:61E-03 ;.1549E-C3 O.l026C-C3 
ti.d01PE-54 ~.7905E-24 3.7444E-*jC 
0.5&1OAf-04 0.5724E-04 0.5125E-P4 
0.4c33t-34 n.3970C-04 3.3273E-34 
O.;655E-04 O.ZblAC-04 0.1849F-04 
O.l493F-04 0.1519C-04 ?.7819E-:5 
0.3245C-02 0.3213C-02 C.3357E-~2 
5.2637E-02 ‘J.lblOE-02 I.‘bflOE-02 
o.i!lOc~C-C2 0.2376E-Cm2 0.2097E-02 
O.l631C-02 3.1611t-02 -.1576F-d2 
O.l231E-02 O.l215E-C2 C’.\l44E-C2 
C.tlY25C-03 0.8796E-03 ?.7875E-03 
0.619RE-03 0.6130E-03 0.5030f-C’3 
0.4;79L-03 0.4!24t-63 0.2841F-03 
O.,?;Y4E-03 0.2334C-b3 o.l203E-C3 
0.315Yf-03 3.3113C-C3 0,2575E-ti3 
O.Zt51E-03 0.2hlJE-G3 I-I.2074E-03 
0.2203E-03 .;.2165t-,3 @.1633E-03 
C.lWBE-03 C.l78OE-L3 C.l25OE-03 
U.l482E-;3 G.l403E-03 ‘!.9234E-C4 
O.l22@F-03 U.l221E-03 ‘1.6516!?-I’4 
C.lOhOE-J3 &,.1141E-113 0.4317E-04 
O.lCYL)t-33 0.255tlt-c3 r.Z591E-ir4 
0.1324C-33-3.33114E-~14 ‘1.1166E-04 
0.92f’RF-04 3.9J67C-C4 I’.5865E-~4 
0.6’:52E-JC 0.7347E-G4 0.475YF-G4 
0.706AE-U4 fl.7324C-b4 0.37RlE-C4 
c.bi94f-24 G.6378L-ii4 i1.2929E-<4 
C.5c46E-04 O.h31RE-CC ,?.2136F-C4 




Cl.iZlBE-Z? i.22S?E-~3 6.2328E-;3 
l”.lWbC-C3 C.l.?74E-CS C.l864E-r.3 
O.lfZ;C-C? d.l501C-C3 C.l45hF-(13 
C:.llS2E-33 i.l17tE-ir3 ?.llC4E-C:! 
C.SLSBF-C4 0.8967E-C4 C.qCLilE-C4 
G.t734C-C4 C.6t29L-C4 0.5579Z-C4 
G.4C25E-<r 0.4751C-C4 C.151i5E-t4 
@.Zi58C-C4 1.334tt-c4 0.7043E-i4 
O.i173E- C4 ‘;.242TE-G4 C.RB)OF-C5 
C’.3%2E-Ci 0.3524i-i2 i.3578E-C? 
P.iY13F-C2 C.ZF79t-CZ I-.7864E-CZ 
r,.i336E--C2 :.23i7C-C2 C.i?237E-C2 
fi.lR31C-Ci 3.113C7L-C2 p.l695E-C2 
t..1398E-22 >.137Et-C2 G.l237E-C2 
C&.li35E-Ci L’.li19E-;2 C.A572E-C3 
0.7415f-.;3 J.7?CCE-C3 ?.5524E-CT 
I .5159r-C3 J.S142t’-i3 0.1139E-<a3 
0.1339c-C3 0.3732c-C? 0.1357E-C3 
0.?tC3E-i? 0.3tCtC-C3 i.27.!6E-C3 
;:.3120C-33 0.3:7lC-C3 ?.2253E-U3 
i..itct*>E-S? C’.2599E-C3 ‘-.17PZE-c3 
D.L229E-C3 u.22c;lt-i3 C.l373E-23 
1.. lbY7C-i3 J. 1@96E-i3 0:. 1022E--3 . 
C.lt’l?E-C? G.l752E-i3 C.7254C-C4 
:. 1634L-03 5.224 It-b3 *?.49C’)F-C4 
7.;..7OC-C?-U.Zlll;-C3 C.Z977E-C4 
~,.3027E-G3-O.l78Ci-C4 P.14C2F-C4 
Ca.l147F.-J? .?.ll?CC-C3 I-.6424E-C4 
! .lC:*CE-C? 3.1;34C-;3 ~.5239E-04 
C.s453C-~4 0.9678E-04 C.‘.iSCF-C4 
G:i971’-C4 3.9775t-C4 C.>272E-P4 
~I.SC~I’;-.Z~ P.l261E-C3 C.t4e3E-C4 
U.IU~~E-C~-C.~~C~E-UZ C.l819C-C4 
f . i+lOE-C3-C.3425t- i’4 5.1275E-L4 
.:*.3u42E-3?-3.7tf!it-05 i.A2?7E-55 
f..llF.3F-.:i-~.1777t-~5 0.4224E-C5 
TABLE LI (CONT’D) 
VISCOSITIES OF H: U+, U++,AND U+++ IONS CALCULATED BY THREE DIFFERENT PROCEDURES 
VISCOSITY IN LB/(FT-SEC) 
PFUEL / P = 0.233 
P = 500 ATM 
%c 3L 
P= 100 ATM 
%c 
P- 1000 ATM 
7R 









































i .7CC4E-C 3 
C .4422C-(3 




















O.tSlAC-C4 @.642lE-C4 C.S177E-c4 
9.54QlE-C4 G.S4;6E-C4 C.4174E-C4 
0.45”2E-54 *?.4510E-C4 i.'J793F-C4 
0.3795E-04 0.3?37E-i4 C.Z522E-C4 
O.?119E-C4 0.3106E-C4 C.l864E-C4 
3.2;,39E-C4 C!.2tC5E-C4 C.l321E-(4 
C.t3P5F-04 ,‘.26Y<lE-34 C.P794F-CS 




















O.j332E-02 ‘ZJ.3298E-112 0.3529E-t2 
k.i717E-12 C’.26HZi-i.2 0.2825E-02 
0.21b3E-02 O.ZllraE-b2 1,.223bE-02 
CJ.lbeCE-32 0.1663E-l,2 Q.l671F-07 
O.l274E-02 3.125X-c2 O.l217E-I;2 
O.~297E-03 ;.916OE-.?3 0.9423E-C3 
b.b513E-C3 3.64Z7E-03 0.5414E-03 
0.4313E-Cd 3.42blk-03 3.3042E-03 



















3.9774E-04 J.9633C-04 C.b297E-(l4 
D.kbllE-04 3.8>1RE-34 0.5135E-C4 
C.7638E-54 U.7631E-C4 0.4131Ftii4 
C.b90hE-04 0.7293E-04 0.3197E-34 
G.6533C-34 3.735iE-C4 0.2420E-C.4 
C.GH48C-54 G.l219E-(,j 3.17h7E-C4 
J.HY99E-34-3.72H7E-~4 ir.l231E-I’m 
3.1754C-03-O.l324t-G4 n. ?765E-C!i 
r*.43R9E-03-3.2;90E-C5 r-1.3719E-o5 











1 . 3 
1.0 
1.0 




1 . 0 
1. G.lCOilE 36 










1. J.63OJE J5 
1. 1’1.7CO3k 05 
1. 0.6OOCL 35 
1. 3.503r.i 35 
1. 0.43GOi 05 
1. :j.3003: 05 
1. 3.2003E 35 
1. O.1303k *6 
1. 5.u35;5 G5 
1. :).BOOGE 05 
1. 3.7OOC~ 35 
1. 3.60OOE 05 
1. 3.5CO,*E 55 
1. b.400GE 05 
1. 3.3OOGE 25 










5.3669E-02 0.3628E-C2 0.37T6E-02 
C. 3C1)4E-02 0.2969E- 02 0.3029E-02 
0.2415E-02 0.2384E-C2 @.2374E-02 
O.l899E-02 O.l873E-02 O.l806E-02 
O.l456E-G2 0.1435E-t2 @.1323E-02 
O.lG85E-02 O.l368E-G2 t.‘)ZZlE-03 
0.7851E-03 0.773X-03 0.5975E-03 
0.54HZC-03 0.5490E-(;3 0.3351E-03 










2. ~.13u:E Lb 
2. 0.9::ocF. 05 
G.3145E-03 0.37a4c-Li3 0.2980E-C3 
0.3289C-03 i).3237E-03 0.2418E-03 
O.ZeOlE-33 3.2760E-33 O.l922E-03 
0.2387E-03 0.2364E-03 O.l489E-03 
C.Zik.ZE-03 0.2077E-G3 O.llllE-03 
J.ik%lE-33 0.2’)07E-03 O.R053E-0s 
O.lH91C-03 0.3107E-03 3.5492E-04 
G.2451E-03-O.l49OE-03 0.3277E-04 
G.4376E-03-J.l659E-04 O.l510E-G4 
2. J.Oouit 35 
2. u.7LilJ;: 25 
2. ,.633c: $5 
2. ,r.=JiJcLk 05 
2. C).4ilCJL 25 
2. U.3JrJ3k .I5 








3. J.13Jilt: 36 
3. 0.9co.Jc 25 










O.l043E-03 O.l087E-t3 3. J.93CCi c5 
3. 3.7nocJc c.5 C.lOG6E-03 O.ll%E-C3 
O.liClE-03 O.l786E-03 
O.l2A3E-53-0.2261C-03 
3. L.63COE b5 
3. ~.5203i 35 
3. 0.4d3Ct 35 
3. ,?.$JJoF. .I5 





238.0 C.4?14E-C4-(..45,)2F-G5 C.7433E-C5 
TABLE II (CONT’D) 
VISCOSITIES OF H+, U+, U++,AND U+++ IONS CALCULATED BY THREE DIFFERENT PROCEDURES 
VISCOSITY IN LB/(FT-SEC) 
PFUEL / P = 0.367 
P= 100 ATM 
%c 
P = 500 ATM 
%c TL 
P= 1000 ATM 
%c 
O.lH20E-03 t.lPG4E-O3 C.ZC5bE-G3 0.2;1AE-03 ‘:1.219X-C3 O.2377E-03 
O.l468C-C3 C.l*54E-23 C.l638E-03 C.i8OlF-G3 3.1768E-03 (r.l995F-G3 
O.l157E-03 G.l14bE-C3 C.l772E-03 O.A444C-03 ).14;7E-C3 0.1493E-63 
C.I?872E-C4 i..871!1t-C4 C.957bf-04 O.l127E-03 1~.1113E-03 -.1131t-03 
3.657GF-C4 Z.t49HC-O4 C.692oE-04 ?.6550F-sJ4 3.8432C-,:4 O.R262E-G4 
C.4654E-04 ?.4597E-O4 C.4735F-o4 0.62bYE-04 0.617=X-04 O!.5737E-C4 
O.?lOnE-C4 !>.3C65E-C4 C.2997E-C4 3.4418C-04 J.434W-04 9.37OOE-C4 
O.l909E-04 O.IP79E-C4 G.l675E-C4 0.2934E-04 >.2903E-is4 C.2365E-G4 
O.9767E-05 C.9t37E-Ci5 C.bR94E-C5 3.i734E-C4 G.lHllt-C4 O. 4603E-C5 
C.2797F-C2 0.2773E-O7 C.31bGE-CZ 
3.7255E-CZ 0.2735E-P2 i.Z517E-C% 
Z.l77PF-C3 G.l761E-02 C.l955F-C;’ 
O.l163F-t2 0.1349E-C2 C.l471E-C7 
O.lClI;E-C2 0.99RSE-C3 O.lC63E-C? 
C.7151E-C3 0.7C64E-L’? C.727bE-C5 
C.4775F-C3 0.4710E-P3 C.4606F-C3 
0.2933E-G3 0.7PP7E-C3 C.7574F-C3 

























C.?579E-63 ; .249AE-C3 C.7392E-CJ 
0.2085E-C3 C.2C5RE-03 C.192C.F-C? 
c^.l/‘XE-C3 C.lt67E-03 C.lSthE-C: 
C.l345E-C3 O.l375E-C3 C.l147E-t? 
O.l049E-i3 C.l037E-03 C.8414E-C4 
O.RC29F-L'4 C.l9C4E-C4 C.SPBOF-C4 
C.tlORi-G4 G.bO5eE-C4 C.3A37E-C4 
C.4R3bF-C4 C.5114E-C4 C.724YF-C4 
0.41!14F-C4 C.lt”2E-C3 C.Q732E-CC 




?. 1678E-33 ,1,1064E-O3 
J.i430E-03 ~.1457E-C3 
3.i314F-03 3.1343t-03 











O.t75:E-C4 C.bt53E-C4 i.53)1E-C4 
C.57lC.E-C4 C’.Sti’lF-C4 C.4355E-C4 
C.4707C-C4 c.4711[-C4 C.3441E-C4 
C.?‘q”iE-C4 1?.3931i-04 f..?f,4bE-C4 
3.?391s-54 i.3354t-04 i.l967F-C4 
C.7R47E-O4 i.29C4E-C4 C.l4,JPE-C4 
G.ZL46E-C4 i.314lE-C4 C.93RbF-C5 




















M 2 T- DEG K 
1.6 1. \).lOUSt 36 
1.0 1. :J.9oocc 05 
1.b 4. *:.8OJbk 35 
1.3 1. 3.700DE 65 
1.C 1. J.bOJOE 35 
1 . c 1. ii.5oooc G5 
1 . (1 1. :,.40GPE 2s 
1.6 1. 3.3iC\E 55 
1 . :? 1. 3.2GOcJE d5 
C.2448E-03 0.2420E- 03 0.2540E-03 
O.ZGCEC-03 >.1963E-03 0.2048E-03 
0.1617E-03 O.lS9bE-03 @.1608E-03 
0.1275E-03 O.l25Ea-03 C'.122bE-C3 
0.9817E-04 0.9670k-04 O.‘)OllE-04 
0.734OE-04 0.7224E- C4 O.b34)4E-04 
0.53bOC-04 0.528bE-04 0.4094E-04 
0.3759E-04 0.3.703E-C4 0.2272E-04 
C.2468E-J4 0.2930E-34 C.9532E-05 
236.0 1. d.lOOOE Gb 0.37blE-02 3.3711X-02 0.391bE-02 
0.3iRSE-02 0.3047E- 02 0.3147E-02 
0.2485E-G2 0.2453t-02 0.2470E-C2 
@.19bOE-02 O.l932E-02 O.l8R4E-G2 
O.l509E-02 O.l48bE-G2 O.l385E-J2 
j;ll2ec-02 O.lllOE-02 0.9687E-03 
G.t)237t-03 0.8122E-G3 O.b291E-03 
0.577bE-03 0.5812E-03 0.3491E-03 




1. 1.3iJ33t ;5 
1. lj.am3c 55 
1. 3.7GOJi c5 
1. L!.4@CCE L5 
1. 0.5?03E 3s 
1. 0.4COiE 35 
1. lJ.3OC3C 05 






0.4OO8E-03 O.3944E-G3 0.3121E-03 
0,3443E-03 0.3390E-03 0.2539E-03 
0.2951E-03 0.2910E-03 0.2024E-03 
0.2537E-03 3.2520E-03 O.l574E-03 
C.2221E-03 J.Z257E-G3 O.llBlIE-C3 
0.2C3bE-03 O.Z265E-G3 0.8621E-04 












2. G.lOGOC 36 
2. 3.9000[: c5 
2. f.803lE :15 
2. ;.7GGC: 35 
2. S.bGG3f >5 
2. G.5000E 35 
2. L’.4oo:F L’s 
2. ,,.3003E 35 
2. J.ZGJSt 35 














3. ~il.9COUC c5 
3. .,.9’GCL 35 
231.0 3. :.7;.i:ti 25 
2 38.0 3. u.5eJOee d5 
i3ti.b 3. .l.SJuot 05 
238.0 3. u.400',F 35 
2JH.O 3. j.33.I.It 35 







TABLE II: (CONT’D) 
VISCOSITIES OF H+, U+, U++,AND U+++ IONS CALCULATED BY THREE DIFFERENT PROCEDURES 
VISCOSITY IN LE/iFT-SEC) 
M 2 T- DEG K 
1.0 1. 0.1x3: 36 
1.n 1. 3.9033E 55 
1.0 1. .,.dLO1E 05 
1.t 1. 0.70OOE 65 
1 . 0 1. L.6303i 35 
1 . iI 1. U.SilOJE 35 
1.0 1. J.LC3c.E II.5 
1.0 1. tj.3OOCC 05 
1.3 1. u.2.305E 25 
238.0 1. :.lGooE 56 
238.3 1. ~.~L’OOE 35 
;;t.; .- 1. 0.8G3OE 3 70JOf 35 
i38.0 1. o.srJooi 35 
238.0 1. 0.5XDE 35 
23e.o 1. .!.*CIocJt 05 
236.0 1. J.30C3E 95 
238.0 1. ir.2300: Q5 
238.0 2. i.lirCGE 06 
23d.O 2. >.YWOE 35 
238.3 2. J.83S3C JS 
238.0 2. G.700OE 35 
Z3b.O 2. 0.6.XGE 55 
238.0 2. :i . 5 c. 0 c L 0 5 
238.0 2. 3.40055 35 
i38.0 2. 3.3’lOCi 55 
133.3 2. i.ZCG3E 25 
2Jd.6 3. ..lC~SCi .J6 
2 38.6 3. :1.9GllI 35 
238.0 3. c.o;33t “5 
i38.0 3. c.7lJiJ0r c-5 
238.0 3. .J.!JGb3C 35 
238.0 3. :i.5303E 35 
238.0 3. u.c.;S;E 25 
23n.0 3. 0.3CGDt 2s 
23H.O 3. 0.2l:OOE .I5 
7L 
P= 100 ATM 
7sc 7R 
0.1C53?-03 G.lR33E-03 i.ZlCZE-C3 
C. 1492E-C3 ,:.147JE-03 C.lC76f-C3 
,Ll.lllBC-03 I:.1166E-33 :.1303E-C3 
0.5343E-04 0.0949E-C4 C.‘)R2GE-C4 
O.t709E-C4 c.6633E-24 C.7107E-r4 
5.47h3E-04 c.4794t-C4 i.4P74E-c4 
O.?132E-04 c’.3149E-C4 Ci3”Y6E-C4 
C.l)bnE-04 C.l937E-C4 C.l729F-C4 
O.lS74E-CC Ii.lClZE-C4 5.709BE-C5 
C.2R42E-02 G.2917E-02 C.3230E-02 
0.2293E-02 0.2772E-02 C.i’575E-C? 
O.lblGE-C2 C.l?YZE-02 C.ZCOZE-r2 
0.1j09E-C2 >.137iE-02 C.L569E-CZ 
C.l031E-C2 C.l019E-C2 C.l’.‘92F-C7 
0.7319E-C3 C.T?ZRE-C3 C.7489F-C3 
C.49?5E-C3 C.4A37E-C3 C.4757E-r3 
O.?O74E-C3 0.2976E-C3 C.Z657E-C3 
G.l574F-C3 r..15:5E-03 C.l091f-r3 
C.25P!IE-63 >.2556f-03 C.?457E-C3 
C.Z137F-C3 O.ZlC9E-03 C.l975E-(3 
O.l737E-C3 C.l712E-G3 i.l551E-f3 
O.l3%F-C3 C.l365E-03 C.1183F-C3 
r?.lC”bE-C3 O.l06AE-03 C.R703E-r4 
G.P3f-SE-C4 0.8239E-04 C.hlCZE-C4 
?.?438”-C4 G.b454E-!:4 C.4G36E-C4 
*1.51alF-04 1>.55l?3E-04 C.Z35OF-C’. 
0.4oC5F-04 O.t465E-03 r.lS15E-C4 
G.tv7di-C4 C1.6Ab3E-04 C.5>5H:-I‘4 C.lL79E-03 1).1366C-(i3 ?.6875E-04 
2.5YlbE-04 ?.5?17E-C4 C.4497F-C4 n.Y~36F-54 3.958X-~4 ?.563OF-04 
C.4#17iF-04 0.41=97F-C4 C.3Sb?E-C4 C.k+705E-34 5.8810E-C4 3.4526E-~4 
!1.417uF-C4 .:,.4111E-14 :.2745f-t4 O.HCR3C-04 O.R5R4i.-C4 0.355RE-C.* 
C.!r,l3T -C4 C..34Yjt-04 i.?G47F-p4 C.7YhjC-54 3.9’aY3t-L4 0.2725E-il4 
0.334L!f-04 1.314lE-C4 C.l463E-CA C.BWTE-04 J.3YG9E-P3 ‘).2021E-04 
S.7‘4?5c-64 C.3hkdtY-C4 t.YP93E-:‘j S.1272E-03-0.43$tlE-;c O.l434E-i4 
~.?56oF-C4-1!.644hE-~4 C.b?7bE-C> c~.2si~~-03-0.8955E-us n.q913E-CS 
3.C577z-C4-^.3C76t-05 i.Z7S5E-C\ G.tb4b~-03-0.lJ24t-05 0.4221E-C5 
P - 500 ATM 
7sc 7R 
t’.226lC- C3 Jb2237E-c3 ‘).2439E-G3 
O.l@45E-J3 O.l925E-r,j ?.1956E-C3 
0,1477E-03 O.l459E-C3 O.l532E-03 
0.1155E-23 O.l140E-i3 O.l165E-G3 
0.8784E-04 J.Bb6lE-04 'J.R529E-04 
!l.6467C-C4 O.h367E-b4 0.5938E-04 
0.45@3E-04 3.45Liat-04 C.3838E-04 
0;3i44E-O4 313?loC-UC t’.2128E-04 
O.lH26E-04 3.133X-u4 O.R827E-P5 
O.S475C-‘~2 0.343bt-CL 0.3748E-CZ 
0.2H36F-02 0.2YG4E-02 0.3006E-02 
G.ZZh9E-ii 3;i242C-b2 n.2354E-t2 
3.1774E-02 J.l752E-412 O.l79OE-C-2 
O.i35OF-32 3.1331t-52 ?.131DF-(2 
O.Y936E-~3 0.9784E-03 0.9124E-03 
0.7C3BF-03 3.6’>27E-u3 0.589EE-03 
5.4677E- 13 J.4b35E-03 q.3271E-03 
O.LHOSt-J3 >.2965E-r;3 “.1356E-u3 
G.3519E-G3 0.3465E-03 C’.2952E-C3 
O.iY83F-03 0.2Y3bE-G3 C.2334C-03 
0.:513E-33 ,0).247riC-03 3.1902E-G3 
ii.21c2:-33 ,'.2d73t-d3 1-~.1472E-03 
O.l76YE-03 ii.1759t-Li3 @.1103E-03 
1?.1579C-03 d.lS74E-03 0.793RE-04 




P= 1000 ATM 
7sc 
0.250lE-03 0.2472E-G3 0.2619E-03 
0.2C54E-03 0.2029E-03 0.2107E-03 
O.l658E-03 O.l636E-03 O.l657E-G3 
O.A31lE-03 O.l292E-03 O.lZbbE-03 
O.l013C-03 0.9971E-04 0.9327E-04 
0.7625E-04 0.75G4E-04 0.4543E-(34 
0.55R4E-04 0.5512E-C4 0.4253E-04 
0.3899E-J4 0.3939E-04 0.2341E-G4 
0.2572E-04 3.31.31E-(~4 0.9713E-65 
0.3843C-02 0.3799E-02 0.4025E-02 
0.3157E-02 0.3118E-02 0.3238E-02 
0.2547E-02 3.2S14f-r)2 0.2546E-02 
3.2314E-02 O.l986E-(12 :.1945E-b2 
0.1556E-02 O.l532k-G2 0.1433E-02 
@.1172E-02 O.l153E-62 C.l005E-62 
0.85AlE-03 0.8469E-G3 0.6535E-03 
O.~99lE-03 5.615X-33 0.3597E-03 
0.3953E-03 0.4BlOE-G3 O.b492E-03 
0.4157L-133 0.4091E-03 0.3232E-C3 
0.3586E-03 0.353lE-C3 0.2635E-03 
0.3;9OC-03 0.3352E-03 9.2lJ6E-03 
0.267AE-03 0.2669E-03 0.164%~G3 
G.;373E-03 O.t436E-ti3 O.l245E-03 
0.2229E-03 3.2578E-03 0.90BZE-04 





















TABLE II (CONT’D) 
VISCOSITIES OF H+, U+, U++,AND U+++ IONS CALCULATED BY THREE DIFFERENT PROCEDURES 
VISCOSITY IN LBI(FT-SEC) 
PFUEL / P = 0.633 
7L 
P: 100 ATM 
%c 
P = 500 ATM 
TL %c ?L 




















C.?HR3F-C2 O.?R57C-02 C.32RYE-f? 0.3536C-U2 5.34YHC-G2 
C.232P.E-02 0.23GhE-C2 ?.2624E-C2 3.2889E-32 U.Z856E-ii 
II.lP’JYF-02 O.lq7lE-02 r;.ZC42F-CZ O.i315F-32 0.2287t-02 















O.>clJE-33 c).3563E-C3 3.303GE-C3 
C.3077E-J3 ,1.3328C-C3 7.246bf-i3 
0.259HE-03 0.255Rt-G3 0.1958E-C3 
C.:lPRE-63 ?.216OE-L3 G.1519E-03 
C.l856C-03 O.l’352t-03 O.l142E-03 
3.1624E-33 d.l692E-~!3 0.8249E-04 
3.15=13E-03 0.204tE-C3 0.5612E-04 
C. 1722C-33-5.4051E-C3 3.3515E-c4 
O.2573E-03-3.23YbC-04 il.l443E-CC 
M 2 T-OEG K 
1.1; 1. 3.10nCE 36 
1.0 1. ‘>.9C33E 05 
1.G 1. 0.8SO3E 35 
A.0 1. 3.7OGOC cl5 
1.0 1. G.bOO3E 35 
1 . 41 1. L~.5?03E 05 
1 . c 1. U.433ZE 35 
1.C 1. 0.300ot 35 
1.0 1. 0.2603C 05 
c. lR76E-C3 O.lR59E-03 C.714’lE-C3 
O.l515i-c3 0.1501E-C3 C.l7C7E-C3 
0.1197E-C3 @.llRSE-‘13 O.l32YE-C3 
0.2550E-03 0.2520E-b3 G.267RE-03 
O.ZG97E-03 0.2’371E-03 0.2157E-C3 
O.l695E-03 O.l673E- 03 @.16YBE-G3 
O.l343E-03 O.l324E-03 0.1300E-G3 
0.1041E-03 G.l325E-03 0.9592E-04 
0.7872E-34 0.7747C-G4 0.6743E-04 
;:9i9RE-G4 0.9131E-C4 O.lCOZE-C j 
‘l.C834E-04 0.6756E-04 C.7263E-C4 
C.4253E-G4 h.4@OlE-C4 ‘?.4589F-C4 
O.?ZlUE-C4 @.3723E-04 C.3176E-r4 
t. 737OF-04 C. 19RRE-C4 C. 1773F-C4 
O.l05jF-24 3.lC42E-C4 C.7266E-C5 
G.S788E-04 G.5719E-C4 0.4383E-04 
0.4C39E-04 0.4099f-04 0.2397E-04 
0.2674E-04 0.3.339E-04 0.9857E-OS 
0.3918E-02 0.3H72E-G2 0.4115E-02 
0.3223E-02 0.3182E-02 0.3315E-G2 
0.2605E-02 3.257CE-02 0.2609E-02 
0.2G64E-02 O.Zc734E-G2 O.l997E-02 
0.1599E-02 O.l575E-C2 O.l474E-02 
O.l213E-02 J.l190E-C.2 O.l036E-02 






1. 3.10OCf 06 
1. G.Y303i 'Js 
1. O.OOOGC 05 
1. b.7COOi 05 
1. o.hOGGE 05 
1. 6.503OE 05 
1. 3.4COCE 05 
1. 6.3CPOE 05 
1. 4.2@0(‘E 35 
C.l413i-02 3.133’!E-Q? C.l540E-C7 
2.7472E-C3 0.7378C-03 C.7666E-C3 
0.5C24f-03 G.4953E-03 C.48133E-C3 
0.1050E-C? 3.lC3RE-i2 C.l116F-CZ 
:.?104E-C3 6.3055E-C3 0.2724E-C3 





@.62@7E-03 0.62Y9E-03 0.3684E-(33 
0.41C’9E-03 J.5131E-03 CI.l515E-03 
238.0 2. J.lOOOE J6 
238.0 2. u.Y60GE D5 
i).2(.43E-C3 0.26rJYE-*33 C.25llE-C3 
C.?lAbi-03 5.2156F-G3 C.Z023E-C3 
3.1790E-03 C.l754E-:3 C.lSBRE-T.5 
O.l474E-C3 C.l4C3E-C3 C.l214E-C3 
O.l472E-03 O.l484E-03 0.7916E-04 
O.l376E-03 3.1429E-03 0.6544E-C4 
O.l375E-(?3 O.l4R3E-G3 @.5323E-04 238.0 2. C.bOOOE 05 
238.0 2. 0.7000t c5 O.l349E-03 G.l31bE-03 0.4250E-G4 





230.2 2. (1.6030E 35 
23H.0 2. 4.500tE 05 
230.0 2. 0.4GLiCt 05 
S.l17CE-C3 O.ll@ZE-03 C.R947E-C4 
C.O693C-04 0.8556E-C4 G.t2YlE-C4 
O.t752E-04 C.6739E-C’4 C.4145E-C4 
C.95@7E-C4 0.6C55E-04 C.2433E-C4 
3.5JZYF-04 C.B766E-C3 r.lQ49E-C4 
2 38.0 2. ‘1.3’?;5E c75 




3. j.ldOSt Jb 
3. 0.9C~OCL c5 
3. l).9035E 35 
3. 0.7ii33C 25 
3. :b.b06Ct Lb5 
3. 5.5ChGE 05 
3. b.4CZiC 35 
3. 3.Jdi~3E 25 
3. 3.220;; I’S 
C.717LF-C4 0.7D59E-C4 C.SCYC)E-04 
C.t007F-C4 1:.6PGOE-fI4 C.4617E-C4 
C.515?E-C4 C.5072E-04 C.3CBlE-C4 
C.4342E-C4 C.4?Q7E-C4 C.2RZHE-C4 
O.;126i-J3 >.1114t-G3 G.70d9E-~4 3.4297E-53 G.4229E-G3 0.3325E-G3 
O.lCllt-33 O.lr)CsE-1~3 r).5930E-C4 0.3771E-03 0.366&E-03 0.2716E-G3 
ii.9211E-J4 G.Y393t-04 C.4698E-04 C*.3223E-Cl3 3.3187E-03 0.2175E-G3 
G.8656E-04 0.931bL-(34 9.3697E-G4 C.2t114E-il3 5.2815E-63 ?.lTOZE-03 
:.8bRlt-J4 ,,.1167E-23 ?.2843E-G4 0.2521C-G3 i).2616E-03 0.1294E-03 
O.Y996E-04 0.3221C-i2 C.ZlZlE-C4 0,24@8E-03 0.2906E-03 0.947EE-04 
O.l4hYt-03-3.3716E-IJ~ C.l514E-C4 0.263OE-03 0.1350E-02 0.651YE-04 
r.;RPRC-03-0.8426F-L5 C).1026E-04 0.3465E-03-0.9564E-04 0.3777E-04 







‘l.Zh@RE-C4 ?.36E\ZE-C4 C.ZllSF-(4 
C.?Z41F-C4 C,.31A3E-C4 C.lSlflE-C4 
C.3165F-C4 C.4774E-C4 C.l032E-C4 
C.3975<-04-C.4427ti-C4 $.4?4GE-C5 
C.7391=-34-i.3486E-?5 C.2=!7OE-C5 
TABLE II (CONT’D) 
VISCOSITIES OF H: U+, U++,AND U+++ IONS CALCULATED BY THREE DIFFERENT PROCEDURES 
VISCOSITY IN LB/(FT-SEC) 
PFUEL / P = 0.767 
TL 
P= 100 ATM 
%c 7)R 
P = 500 ATM 
TL %c 77R 
0.2338E-43 .O.Z313E-C3 0.2534E-03 
3.1912c-53 J.189&-03 C.7J36E-G3 
O.l534C-03 J.l515E-L3 n.1598E-C3 
C.l223C-J3 G.l2U7E-C.3 0.1218E-03 
0.92GOE-G4 0.9367E-04 3.A947E-C4 
S.b819E-J4 J.6712E-G4 n.6253E-C4 
P.4867E-04 [,.479X-c4 C.C052E-04 
0.3233E-04 0.3214E-i,4 @.2224E-04 
O.I977F-04 2.213aF-I’4 0.9143E-C5 
P= 1000 ATM 
M z T-OEG K 
1.3 1. 0.1003i !I6 
1.c 1. G.9CJOE 05 
1.0 1. O.BCCOE 05 
l.G 1. 0.7occc 05 
1.C 1. 3.6OJJE G5 
1.6 1. G.5COCE 05 
1.c 1. 0.40CGE 05 
l.c! 1. 3.3M3C 05 
l.C 1. 0.2GGJE i~5 
O.l9nGE-03 G.lR43E-C3 C.Z173E-C3 
C.l536F-03 G.l521E-C3 O.l735F-C3 
G.l214E-33 li.17’?2E-fl3 C.l151F-T3 
C.S341F-C4 1!.9241t-C4 C.lCZOE-C3 
C.e9:lE-C4 tm.6P70E-C4 C.73YRE-C4 
C.4954E-04 C.4R9OE-04 L’.5089F-CS 
(3.3342E-04 C,.3294E-04 C.3?46F-C4 
P.Z595C-03 0.2564E-03 0.273OE-03 
0.2137E-03 O.ZllGE-03 O.?ZOOE-03 
O.l730E-03 O.l707E-G3 O.l734E-03 
0.1374E-03 O.l354E-03 O.l329E-C3 
O.lCEBE-33 5.1551E-03 0.9825E-04 
0.8104E-04 G.7377E-04 0.6919E-04 
0.5977E-04 G.5913E-04 O.C494E-Co4 
0.4169F-04 0.4250E-G4 0.2446E-04 
0.2766E-04 0.3541E-64 0.9974E-G5 
C.2G6PE-C4 O.ZC35F-C4 C.lRlOE-C4 
C.l:3”5E-94 C.lC75t-04 C.74,)9E-C5 
238.0 1. S.lOGOE 06 
230.0 1. J.9OOCE US 
0.29231--GZ i’.2P94E-72 C.3339E-C; 
C.236CE-02 C.2337E-02 C.?ht5F-C3 
O.lRb5E-C2 G.lR47E-02 C.2C75E-C2 
3.3593E-G2 0.3553E-02 G.38b74E-02 0.3tRRE-02 0.3940E-62 0.4194E-G2 
0.293AE-02 0.2904E-G2 0.3128E-C2 3.3294E-52 i).3242E-ir2 0.3381E-G2 
:.i357E-G2 0.2328C-C2 n.7455E-02 0.2659E-02 0.2622E-02 O.?665E-02 
O.l880E-02 ~.lR54E-u2 0.1872E-02 O.illlE-r)2 3.208Gt-O2 @.2042E-02 
G.l414E-22 0.1393E-i2 3.1375E-G2 C.l641E-02 O.l615C-C2 O.lSlOE-G2 
O.l04aE-02 G.lU31E-C2 0.9639E-03 O.l245E-02 O.l226E-(32 r).lC63E-02 
0.7+79E-03 3.7364E-ti3 7.6226E-G3 0.9185E-03 0.9085E-03 0.6906C-03 
0.4967E-03 0.493RC-C3 0.3418E-03 0.6407E-03 3.653OE-03 O.3759E-03 
c).jC37C-03 0.32d3E-63 D.lCOCE-03 0.4250E-03 0.544OE-(33 O.l533E-03 
238.0 1. G.rlCOOE 25 
238.0 1. G.70OGE 05 
238.0 1. 0.6uOOE 05 
O.l475E-02 O.l420E-02 C.l567E-C2 
C.l069E-C2 r.lCSbE-C2 C.l137E-C2 
238.1~ 1. c).SOOOE b5 
238.0 1. 0.4UJi)E 55 
0.7612E-C3 5.7514E-C3 C.742tt-C3 
C.5135E-03 D.SCblF-C3 C.4YbAE-C.3 
0.317PE-C3 C.312RE-03 :.27alf-CJ 
0. IhhRF-03 I,. ICSIE-03 C.l13AF-33 
238.0 1. S.30G;E 05 
238.0 1. 0.2JGO: C’S 
238.0 2. G.lOOOE 06 
i38.0 2. 0.9003E 35 
O.?693F-53 @.2659E-03 C.25513F-C3 
C.271lE-C3 O.ZZOOE-03 C.ZC6Lf-@3 
O.lR?OE-03 u.l793t-03 C.lhZlE-03 
O.l4fCF-G3 C.l437E-C3 O.l241E-03 
0.4430E-G3 0.4i60E-G3 0.3408E-03 
0.385OE-33 0.379X-(33 0.2787E-03 
0.3714r-03 c).3656E-G3 @.3599E-C3 
3.3166E-03 V.3115C-C3 “.ZSZOE-03 
0.26R3E-03 3.2642t-L3 ?.ZOORE-G3 
O.2341C-J3 3.2316.k-ir3 n.l561E-03 
O.i941t-33 O.l343t-L3 ‘3.1177E-03 
O.l719E-03 J.l813E-03 0.852,5E-GC 
n.l67GC-J3 ‘J.234HE-03 0.58l$E-@4 
o.ia63k-03-0.2awt-b3 n.3374~~04 
G..Zd?SC-~3-G.1’~97E-04 C.l478E-04 
238.0 2. J.8000E 05 
238.0 2. “.7GOGC 05 
23H.0 2. G.6SOGi G5 
0.335C’E-03 0.3318E-b3 0.2236~-03 
@.2946E-03 0.2959E-C3 C.l754E-G3 
0.2667E-‘33 0.2902E-C3 O.l337E-03 
0.25R7E-03 3.3274E-G3 0.9831E-04 
0.2870E-03 C.697OE-02 0.6765E-04 
0.3783E-03-3.8Y07E-64 @.3895E-04 
0.6599E-03-0.1441E-C4 O.l693E-04 
C.l157C-C3 C.l134E-C3 C.916OF-C4 
C.@979E-C4 O.R953E-04 C.6456E-04 
C.7,356E-C4 G.70hRE-L4 L’.4268E-C4 
C.:RZCE-G4 C.6535E-C4 C.t504E-04 
0.5456E-Q4-C.5717E-D3 r).lr?83E-C.4 
238.0 2. 0.50OOE 05 
23a.o 2. 0.4031)~ 05 
23d.O 2. 3.3GOQ& US 
238.0 2. 0.2OJOC G5 
238.0 3. G.lOCC~ O6 
238.G 3. 0.9GG’JE 3 5 
238.0 3. O.RCOGE 05 
238.0 3. 0.700Jt s5 
231.0 3. J.6’,GOE 35 
23LI.G 3. 3.5SO31: 05 
2311.0 3. u.43OC’E 05 
238.0 3. J.3QCJt 3 5 
238.0 3. 3.20055 35 
3.1172C-U3 Z.lltilC-03 \?.7278E-04 
O.lO5RE-03 O.l?59C-C3 @.5943E-C4 
O.Y713C-O4 ;).99d4t-04 O.C831F-C4 
0.9775E-34 J.llJGt-b3 O.‘JBZlE-04 
3.9411C-04 J.l374k-C3 >.7950E-GC 




0.735YE-04 C.7243E-C4 G.5A21F-r.4 
O.t274E-G4 G.b174E-04 C.47;iF-C4 
O.C37GE-C4 C.5239E-C4 C.3749E-04 
O.l546E-03 G.l56f!E-G3 O.RlSlE-04 
O.l457E-03 O.l532E-03 0.6752E-C4 
C.l418E-03 O.l636E-G3 0.5557E-G4 





G.242OE-02-O.l553E- G5 0.5453E-05 
C.45CbE-04 ?.4454E-C4 0.2902E-04 
C.??CJhE-04 (;.3FltibE-C4 C.?175F-04 
C.?4?9E-C4 O.3627E-C4 C.l567C-@4 
C.?4?7F-G4 i).5C25F-C4 G.lC70F-C4 
C.442’~E-04-0.34A?t-r4 C,.6599E-05 
O.P44UF-C4-l~.33CqC-C5 C.:9Y7F-05 
TABLE II (CONT’D) 
VISCOSITIES OF H: U+, U++, AND U+++ IONS CALCULATED BY THREE DIFFERENT PROCEDURES 
VISCOSITY IN LB/(FT-SEC) 
PF”EL / p = Oeg 
P = 500 ATM 
TL %c % 
P= 100 ATM 
IL %c 
P= 1000 ATM 
'1L %c M 2 T- DEG K 7R 


















C.2915E-C2 O.?92(IE-n7 C.33R3F-C2 
@.239YE-02 0.23bbt-G2 C.?702E-C? 
3.la90E-C2 C’.lE7lF-C2 C.2105E-C% 
C.l’.56E-C2 O.l440E-C2 C.l59OF-C2 
O.lCR5E-02 3.1C72E-P2 C.l155E-02 
c?.7743E-03 9).7643E-03 0.7955F-C3 
c’.52?PE-03 C.SlblE-03 0.5’381E-03 
9.124bF-C3 0.3194E-03 C.2A3lF-03 
C.l705F-C3 O.lbJOE-t3 O.l157E-C? 
3.2437E-03 5.2405E-03 r).2774E-GP 
0.2174E-03 3.214bE-03 0.2230E-03 
O.l743E-33 G.l738E-03 O.l7bbE-03 
O.l402E-03 O.l382E-G3 D.l355E-03 
O.l093E-03 0.1075E-03 O.l003E-03 
@.8322E-04 0.8192E-04 rJ.7193E-G4 
G.6154E-04 3.4395E-04 0.4591E-04 
0.4ifITE-04 0.4384+C4 0.2571E-04 



















C.455bE-03 0.448bli-03 0.34’31E-(13 
0.3Y72E-03 0.3918E-03 0.285OE-(33 
0.3473E-03 0.3445E-53 0.229lE-03 
0.3C73F-03 0.31ClE-03 O.l8OOE-U3 
C.LBCPE-03 G.2990t-(r3 O.l37bE-03 
0.2743E-03 J.3488E-G3 D.lOZlE-G-J 
0.31@7E-03-0.2417E-02 O.b983E-04 



























1 . 0 
1. O.ICOC’ 04 
1. G.9irJOE 05 
1. O.CIOOZE 35 
1. 0.72COE u5 
1. O.hJJlJE 05 
1. s.5o(ro; 15 
1. O.41)OJC 25 
1. 0.3OOuE 05 















0.48476- 04 TJ.b383E-u4 












1. O.lO’Ii)E CL 
1. G.90G3E 05 
1. cl.i3’)00; 05 
1. c.‘lw(r; 05 
1. C.hiJOGE 05 
1. 0.50CLE 05 
1. 0.4ciJ2s 35 
1. rj.3ixjE C5 
1. 0.2WL.C ‘J5 
C.j645E-J2 ?).3bi)4L-02 0.3954C-C2 
?.2YR3f-02 3.294tlE-u2 @. 3179E-02 
J.i397E-i)Z 3.2367t-C2 O.Z497E-i2 
0. iBR3E-02 d.l958E-62 O.l905F-02 
J.l442L-02 J.lCZlC-C2 ‘-I.l4)1E-32 
O.l072E-02 3.1355E-U2 n.9809c-c3 
C. 167bE-03 3.75bOt-03 C.b358E-53 
0.5C94E-03 3.5373E-03 Cq. 347bE-C3 










2. O.A;r;CE C6 
2. .i.9oir3, C5 
2. J.tiOOOE C5 
2. S.7JCC.E c5 
2. 0.45L3Z rJ5 
:.2740f-C3 C.2735f-23 !l.Z599E-C3 
0.22’3E-C3 G.2241E-03 0.2095E-C.3 
C.lR57E-03 C.lAJOE-03 C.l450F-C3 
C.l494E-33 ?.1473E-33 C.l264E-C3 
C.llp3E-C3 C.l154E-03 ‘:.9349E-C4 
C.S267E-C4 :.9144E-C4 C.b6C3E-C4 
0.734HF-C4 C.73t?9E-04 6.4377E-C4 
O.tll+E- C4 0.7@77E-04 C.?547E-C4 
C.S794F-54-?.2432i-C3 C.l135F-(‘4 
0.3803C-J3 0.3743E-G3 Q.3156E-03 
0.3249E-‘33 >.3198C-.3 3.2572E-03 
3.i745E-33 J.2724E-J3 0.2053F-03 
0.235OF-53 3.2325f-C3 0.157BE-03 
0.2022F-ti3 3.2 ‘33E-03 !?.ltJ7E-03 
O.l&llE-03 .r.l937E-C3 O.R773E-04 
3.1784t-03 S.27CbE-~3 n.5994E-04 
3.1998F-O3-j.2318t-c3 :).34blE-04 
9.3044E-03-0.1325C-C4 ?.150bE-C4 
2. o.b:?lJSt 05 
2. 0.4000t 05 
2. fJ.3000, c5 










3. cJ.LCtL’t 20 
3. O.YCCCE $5 
3. D.aOOcJr: ?5 
3. 0.7o:JcJc 35 
3. 3.4;.?3c 55 
3. 0.5rZJE 05 
C.75?5F-C4 0.74lbE-04 C.5929E-C4 
C.t44OE-C4 C.b33RE-C4 C.4914E-C4 
I-J.:40Gt-CC C.53J9E-04 C.3827E-C4 
C.4bh4E-‘I4 D.4t17E-:4 C.2367F-C4 
C.4072E-04 0.404bE-C4 C.2229E-t4 
C.?hlAE-C4 0.3P93E-04 C.ltlCE-C4 
r,.?6’,3E-C4 3.5954E-(34 C.l104E-C4 
C.4e56E-C4-C.?$?YS-C4 C.b800E-C5 
0.5296E-~4-~~.3191E-05 C.1079E-C5 
0.1215E-03 O.l20bE-G3 0.744bE-04 
T.LlO)E-33 u.llGOE-03 C.4130E-64 
0.1021E-J3 J.l:59E-ir3 0.49hlE-G4 
O.Y791E-04 O;IlllE-C3 ?:39336-?4 





3. C.45OZi 05 
3. O.3CJ5E ‘J5 
3. !I.:c:.#L 05 
3 
M 2 T-DEG K  
TABLE II (CONT’D) 
VISCOSITIES OF H’, U+, U++, AND U+++ IONS CALCULATED BY THREE DIFFERENT PROCEDURES 
VISCOSITY IN LB/(FT-SEC) 









238.0 1. J.I@CiE J6 C.?r7*++02 C.2951E-C2 C.3412E-02 0.3646E-02 i).3626E-J2 .‘.3994E-G2 
238.0 1. 0.900CE 05 0.24lOE-Cl C.2386E-CZ C.Z726E-C2 i1.2987E-42 b,.2352E-c2 0.3221E-02 
23Y.O 1. 0.Rw?(!E J5 O.lW7E-32 h.lAHBE-02 0.2125F-C;! 0.24PW-02 G.Z379E-C2 0.2514E-02 
238.0 1. 3.7UOOE GS C.l47l~E-02 @.1454E-t2 C.l6d6E-C2 O.lF99C-G2 J.l873C-G2 0.1936E-02 
i3U.G 1. 0.6J0iIC iI5 C. IJ36-I-02 O.l089E-02 C. 1167E-02 0.1451E-U2 3.143;E-02 fi.l444E-02 
238.0 1. O.5rJJOC 05 0.787LE-C3 C.7768E-S3 C.RC47E-C3 O.YllbE-J3 3.8’)91t-03 C.9974E-03 
238.0 1. 0:4POOE 05 C.531 IE-93 C.52.32k-r)3 ?.5145E-C3 3.764OC-03 0.7i24E-03 9.6382E-03 
238.0 1. 0.3CiOE 35 C.?232E-C3 1?.3740E-03 C.2863F-03 ‘).51@5E-33 0.5785E-03 0.3543E-03 
i38.0 1. 5.2OOCF 05 5.1734p-03 3.172GE-03 C.llb9E-C3 3.3173E-33 J.3478E-C3 C.l43lE-G3 
230.0 2. n.1ocint 06 
23U.O 2. 0.90031: 05 
2 30.0 2. 3.83&E J5 
236.G 2. J.IGOOC 05 
iPO.0 2. G.bOOGE G5 
238.0 2. 3.55GJC 35 
238.0 2. i).4,)65E 05 
i3U.G 2. j.3WiJt 35 
238.3 2. G.2000Z cs 
238.0 3. J.llxGE Ob 
2 38.0 3. J.YOJ3E 05 
238.b 3. ;.d@?Gt 05 
2 3n.o 3. l . .7Cu@C 05 
i38.C 3. C.btiJE 05 
238.G 3. :).5:>3dE OS 
i 30.:1 3. ;.4ltoiif II5 
23tl.O 3. ‘?.30>2C 05 
;3L(.u 3. :l./oclc J5 
1. O. lOGOE 06 
1. 3.9033c 05 
1. S.RGOCC 05 
1. C.?lxmE 05 
1. 3.600UC 05 
1. J.5m:E 05 
1. G;4GOOE OS 
1. hi.303oc OS 
1. 3.203GE (is 
P= 100 ATM 
%c 
C.l339E-C3 2.192lE-C3 C.ZZZlE-C3 
O.l56HE-C3 C;1553E-03 C.l774E-03 
O.l24lE-C3 C.l72AE-03 C.l383E-C3 
C.O5C6C-C4 C’.9462E-04 C.l045F-C7 
C.7114E-04 G.7043E-C4 C.I597E-C4 -_ ~~~ 
i :Si73E-04 0.5055E-C4 C.S237E-04 
O.?456E-C4 0.3435E-54 C.T349E-C4 
0.214ZE-C4 C.ZlC’At-34 P.l063E-G4 
C.lIZHE-C4, (1.1 l?GE-C4 C.7605E-CS 
C.Z774E-C3 0.2’37E-03 C.7627E-C3 
3.2302F-03 0.2270E-03 C.7118E-C3 
O.lRR4E-03 O.ln56E-03 C.l670E-C3 
O.lSlflE-0’4 U.l494E-?3 C.lZACE-$3 
C.lZOSE-C3 C.l1(16E-03 C.947AE-04 
9.9554E-04 C.9435E-04 C.h704F-04 
3.7562E-04 0.762hE-04 C.4452E-C4 
O.C330E-04 d.7390E-04 C.2609E-C4 
Q.t074F-04-C.l725E-03 C.l121E-C4 
0.7662F-C‘4 C.754lE-C4 O.MC3E-04 
0.6561F-C4 0.6457E-04 C.4’I77E-C4 
9.55955-G4 C.5514E-04 C.3081E-04 
0.477*)E-C4 C.4735t-C4 G.X12S-C4 
!).4143E-04 i1.419lE-C4 C.2266E-04 
‘).3613f-04 I?.SlSYE-U4 0.1640E-C4 
‘J.?8RBE-04 c’.6R72E-P4 C.l12RE-C4 
C.516RC-04-F.2C54E-04 C.6944F-C5 
C.ICO2E-O3-t’.31~6E-U5 C.3139E-P5 
P = SOD ATM 
%c %I 
6.2373E-03 3.2346E-03 3.2599E-03 C.2644C-03 O.t61’2E-03 0.2793E-03 
O.l944F-03 ;.1921E-G3 n.i?096E-03 G.lYIPE-03 O.lY46L-G3 0.2245E-03 
O.l568E-03 3.1548E-C’3 O.l636E-C3 O.l778E-03 U.l754E-03 O.l773E-03 
O.l236E-J3 3.121%-03 3.126OF-03 O.l418E-03 O.l396E-03 D.l360E-03 
0.0445C-04 9.93C)bE-04 f’.94OOE-04 3.1117E-33 O.llDGE-63 O.lOlOE-03 
@.5Y39E-34 3.5652E-04 6.6491E-04 0.8463E-04 0.8333t-(r4 C.llltE-04 
C.4972E-04 J.4597E-04 0.4153E-G4 0.617OE-34 3.6111E-04 @.4593E-04 
C.3323E-04 3.3309E-GS ;1.2306E-34 0.4304E-04 i).4409C-G4 0.2515E-04 
3.2065F-04 J.Z264C-54 3.9314E-05 0.2876E-04 3.3798E-C4 O.lOllE-G4 
@.38”5E-53 1).3745C-93 J.>tO@C-C3 0.4576E-03 0.450%-03 ‘).3531E-03 
5.3256E-53 3.32ir4t-03 0.7634E-03 0.3331E-53 O.PZl(lE-C3 0.2195E-03 
0.2793C-03 0.2749E-03 1).2C85E-C3 0.3534E-03 0.3509E-t3 0.2328E-43 
O.L386E-03 c).23o3t-03 O.l622E-03 0.3143t-03 0.318OE-03 O.l832E-03 
3.204df-d3 C.Z062E-C3 C.l227F-C3 O.ZYSSE-33 U.3196E-G3 O.l397E-03 
O.l277E-33 O.l283E-ir3 O.q9dlE-04 0.28133E-33 J.40J4E-ri3 3.1035E-C3 
C.l763E-33 J.Z633t-03 0.6115F-04 0.3129C-03-J.2341E-02 0.7014E-04 
3.201”E-33-J.2279E-03 0.355OE-C4 0.4132E-03-0.8172E-04 0.4064E-04 
J.J177F-03-t.lR94E-i4 O.lSZZE-04 5.7235F-33-0.1431E-04 O.l731E-04 
J.l216E-33 0.12D7E-t,3 Il. 7562E-UC 
G.ll?bE-ir3 ,.1113E-u3 1!.6234E-04 
C.llr36F-03 O.lG79E-03 C.5046E-04 
O.lCChE-03 l-l.llS5E-C13 0.4OIBE-t4 
r).1;38t-~3 O.l729E-03 ').3113F-54 





P= IODD ATM 
%C 
0.4G63C-02 0.4’)13E-Ct 0.4292E-02 
0.3026E-32 0.2990E- 02 O.)SSOE-02 
0.2733E-02 3.269X-02 0.2724E-(it 
O.ZlfSE-02 5.2146E-02 0.2090E-02 
O.l717t-02 G.l690E-C2 O.lSSOE-C2 
O.lMOE-02 G.l283E-02 O.l132E-02 
@.941)OE-03 0.939OE-C3 0.7057E-03 
0.6614E-03 0.6774E-03 0.3865E-03 
0.4419E-J3 0.5835E-03 O.l554E-C3 
3.1631E-33 G.l666E-1;3 0.8537E-04 
O.l147E-03 O.llSQE-G3 0.7059E-04 
t. ISSBE-G3 0.169X-C3 0.57SPE-04 







BINARY INtERIONIC DIFFUSIVITIES CALCULATED USING 
THREE DIFFERENT PROCEDURES 
DIFFUSIVITY ,a,, , IN FT’ISEC 
P= IOOATM M,= I M2=0 z,= I z2= I 
PFUEdP = o PFUEL/P = 0.1 PF,,EL /P = 0.233 
T-DEG K )L Jsc )R )L Bsc % 3L lbsc ‘R 
_____________________r__________________---~---------------------------------------------------------------------------- 
3.100OE 06 0.239,E 02 0.29YOE 32 0.2*9aE 02 o.z*llE 02 0.2POW 02 O.ZbIOE 02 0.2.1,E 02 0.30*61 02 o.l,.*L 02 
J..OOOE 0’) 0.,,2,c 02 0.2111F 02 0.177,E 02 o.,,,,t OI o.*,,9c o* O.LIIlC 02 O.l,P,L 02 0.223,E 02 O.lP,P~ 32 
J.IOOOE 0, ,.,*091 02 o.,YlsE 02 0.1223t 32 0.122LE 02 O.l,,N 02 O.LZ.PF 02 o.Lz+Rt 02 O.LYlYE 02 0.13*4. 02 
O.?OOOF OY O.lP,O’ 0, o.,oote 02 O.lPObC 01 O..,l,E 0, 0.103.E 02 o.m,,c 01 0.1299E 0, O.lO.,E 02 O..,90L 0, 
0.6OOOE OY O.hPI,E 0, 0.6411E 01 O.*t3lC 01 O.Y,.,E 0, 0.6C12E 0, 0.51,LC 01 O.YhDlE 01 0.682.E 0, 0.53I.L 01 
o.Yoooc OY O.Zl,,E 0, O.,“L?E 01 0.2102E 01 0.29~1C 0, O.,Pb.E 01 0.219LE 01 0.1022t 01 o.*ot.c 0, o.,o,tL 01 
0.~0001 OY O.,.“,E 0, 0.1361t 01 0.133YC 01 O.,52IE 01 O.Zl,LP 01 O.,S,SE 01 O.,YlSt 01 0.221,E 0, O.L,LW 0, 
J.,OOOE OY O.L.I,F 00 O.Pl.IE 00 O.YYPlE 00 O.LL.YE 00 o.,o2,t 01 0.5051E 00 o.rr*,t 00 0.10131 3, 0.61961 00 
0.2OOOF OY O.*PIbE-00 0.%,9C-00 o.I418c-00 0.2 ),LE-00 o.,,,m-00 o.*sPY~-oo 0.2ltbt-00 0.4*2,t-0.3 o.*t.,ol.-00 
PFUELJP = 0.367 PFUEL/P = 0.5 PF,,EL /P = 0.633 
____________________--------------- ________________________________________--------------------------------------------- 
J.,OOOE Ob O.>,Z,E 01 0.31,ot 02 0.2II9E 02 O.Z,LbE 02 O.,lL,E 02 0.2l1.E 02 0.2YPlE 02 0.32Y”E 02 0.2920t 02 
J.0000E 0, ,.,I,,E 02 0.2285E 02 0.2013t 02 0.18,X 02 0.232.1 02 0.2056E 02 O.l,,.E 02 0.23L.E 02 0.2OI.L 02 
,.toooL OY O.,I,lF 02 O.lt.l,F 02 o.,,s,e 02 O.lIP,E 02 O.,b.,E 02 O.l.,2E 02 O.,,,I)E 02 O.,blYt 02 0.1,3*1 02 
0.10001 0, 3.1.6,E 0, O.lJP2C 02 O.PO~lE 01 O.,LOIE 01 O.l,lLE 02 O.P2,2E 01 3.,,,M 01 O.,lmE 02 0.94l.l 0, 
O.bOOO~ OY ,.,,,, E 0, O.,O,“E 01 O.YYbH 01 o.,41*t 0, 0.11t91 31 O.Y60¶E 01 o.,,,,t 0, O.lY.6C 01 o.YtoLt 01 
J.YOOOE 0, I).,oe,e 01 0.62,9C 01 O.,L~OE 01 o.,,,,t 0, o..,,*t 0, O.,I,lC 01 o.,2,2c 0, O.U.,L 01 o.,zt,r 3, 
o.,oooc OY O.,L,,F 0, 0.232lE 01 O.,%lF 01 O.,LYIE 0, O.Z.OOE 0, O.lblOE 01 0.L.It.E 01 0.2.,2E 0, O.LbI3L 01 
O.,OOO~ 0, ‘).,,52E 00 0.11,YC 01 O.td2.E 00 0.13,01 00 O.lltlE 01 O.bYPbf 00 O.,.l8t 00 O.,22*E 0, 0.6132L 00 
0.2000E 0, 0.22,OF-00 O..~,“t-oo O.l12,C-00 0.23,4t-00 o.,7t,t-00 0.17LYE-00 o.z,JYE-00 0. +P.lt-oo 0.119tt -00 
PFUEL/P * 0.767 PFUEL/P ’ 0.9 PFUEL/P = 1.0 
________________________________________-------------------------------------------------------------------------------- 
J.,OOOL oa 3.262,r 02 O.,IIYE 02 O..?PbOf 02 O.Zt.YYL 02 O.,,Z.E 02 0.29s*F 02 0.26l.E 02 O.,,YPE 02 0.301,1- 02 
.,.*OOOE 03 o.,9ooc 02 O.*bO.F 02 0.2lllE 02 O.,YZ,E 01 0.2.1.1 02 0.21+2c 02 0.19,t.L 02 0.2u2.5 02 o.*,,w 02 
.,. lOOOE 0, O.,,Z,F o* O.,lOM 02 O.l.YlF 02 O.ll.2E 02 O.l,ZIE 02 0.1475c 02 O.l,,,C 02 0.11~6E 02 O.,M,C 02 
0. ,OOOF 0, J.“O,YE 0, O.ll,“E 02 O.PYLOL 01 O.BVLbE 0, O.ll,,E 02 O.PIIW 01 O.PO~,t 01 O.IlPOE 02 O.PIbPI 01 
J.~ooot OY .,.5,16C 0, O.l‘P,E 01 O.Yw*f 01 o.,a,w 01 O.lb2.E 01 O.YPlbf 01 o.,1,2t 01 O.,,I,E 0, 0.6029, 01 
J.YOOOE 0, J.,26,E 0, O.*YrlC 0, 0.333PF 01 0 .,,,I E 0, 0.663,E 0, o.,,stt 01 o.,,-.tc 0, 0.~1/91 0, 0.3.211 9, 
5..OOOE OY ,.,,,,F 01 0.2,lPE 0, O.l6,5E 01 0.ll.W 01 o.rro*c 01 O.LlO2E 01 O.l,~‘)E 0, 0.264,E 0, o.,,zo* 01 
3.30002 05 ‘).lca,OE 00 O.lz*IE 01 o.bt*?E 00 O.,W,B OJ J.,ZP,C 0, 0.696,C 00 o.,,*m 00 O.lIZZE 01 0.1012L 00 
3.2OOOE 0, “.*S3PE-00 O.Y26lC 00 O.,l2lC-00 0.25OOE-00 0.5.62E 00 O.,e5LE-00 O.Z,,,L-00 O.Y602C 00 O.llbbl-00 
P = 100 ATM M,= 238 M2 =o Z,=l Z2’l 
PFUEL/P = o 









0.10001 0, O.,,YOE 00 O.,,,,E 01 0.6622E 00 0.112.1 00 
.l.*ooot 0, 1.2269F-00 O.bS,,E-00 O.,,I,E-00 0.21Y*E-00 














































PFUEL/P = 0.1 PFUEL/P = 0.233 
=L =sc )R 
.-_---__----------------------------. 
O.Z%,,t 02 O.ZW,E 02 0.26WC 02 
O.LlYlE 02 0.2,,9E 02 O.ll.OE 02 
0.122lE 02 0.1533E 02 O.L28PC 02 
0.11lOE 01 O.LO,.E 02 O.I.,‘)E 0, 
O.YltOE 0, ,.LIlOE 01 O.Y,sPE 01 
0.21.2E 01 0.l9.M 01 0.28POE 0, 
0.1527E 0, 0.216YF 0, O.L6,YF 01 
O.bb*,E 00 O.IOZ,L 0, 0.5856E 00 
O.ZJt6E-00 O.,lllt?-00 O.L,P.E-00 
PFUEL/P = 0.5 PFUEL/P = 0.633 








-- ---- --_-- _---_-_----_--- .---_----___________-------------- 
o.,lB*E 02 0.28141 02 O.ZY’#Lt 02 0.32,lE 02 0.2919, 02 
0.232tE 02 0.2053E 02 O.lB,,E 02 0.2,.,1 02 O.lO.,k o* 
O.,.IYE 02 O.lSlZE 02 O.L,“PE 02 o.,.,,t 02 0 .,., LL 02 
O.lllbC 01 0.PI.W 0, ‘).a?ME 0, O.,l,,C 02 0.94l,l 0, 
0.11.11 0, o.Y*.,t 0, O.,,JLE 01 0.IM.C 0, O.,,eW 01 
o.+3,w 01 o.,**,t 01 0.32llE 01 o.~*~w. 01 0.32.21 J, 
O.I,PPF 0, O.lLlOE 0, O.LIBSE 01 O.Z.,lE 0, 0.Lb.S 0, 
O.llOOE 0, O.LYP,E 00 0. ,.&SE 00 0.1222E 01 O.b,,O( 00 
O.~ll~t-00 o.l,~*C-oo 0.24J~t-00 O.~*.bF-OO o.*,oti-00 
bL +ic %I 
.---_____--_______-_-------------- 
O.z*mE 02 O.,OIIE 02 0.21.,1 a* 
O.Ll’3,E 02 0.2235E 02 O.LW.1 02 
0.IzC.t 02 o.,,,,t 02 o.,,..* 02 
O.WY,E 0, o.,o**t 02 o..,.,t 01 
O.%Z>bE 0, 0.6.2.E 0, 0.51.,L 0, 
O.,OZlF 01 0.*0.1t 01 0.1031r 0, 
0.1513E 01 0.22,lE 0, O.,,,,’ 0, 
O.bO+3E 00 O.lOI,C 0, 0.6,P.k 00 
0.2185E-00 0.4122E-03 O.,lbPL-00 
PFUEL/P = 0.767 PFUEL/P = 0.9 PFUEL/P = 1.0 
r).lOOOF Ob 0.262,E 02 O.,28,E 02 O.IPYPE 02 O.ZbYht 02 0.332aE 02 O.ZPI,E 02 0.26l+t 02 0.3,Y.E 02 O.,Ol‘l 02 
0.90001 0, O.lPOOE 02 0.2.OIE 02 O.ZLLLC 02 0.1921E 02 0.2.1,E 02 0.2l.LE 02 O.lPYbE 02 0.2.6LE 02 O.Z,,.t 02 
r).1000E 0, O.,,26E 02 O.,,OZE 02 O.,b,lF 02 0.1342e 02 O.lI2.I 02 o.,.,,t 02 0,13%2E 02 O.l,UE 02 O.l..,k 02 
.l.1000c 0, 0.8.53E 01 0.115IC 02 0.9YY.E 0, O.IPb3E 01 0.117IE 02 O.*..lE 0, O.POIOL OL o.,,.ot 02 0.916.t 0, 
0.6000F 0, ‘l.YYtYE 01 O.?+WE 0, 0.3892E 0, O.YbYlE 01 0.1621C 0, o.w,,c 0, o.Yllot 01 O.l,2lE 01 0.602.L 0, 
U.,OOOE 0, 0.3262F 01 O.+,.,C 01 O.,,,8E 0, 0 .,,L OE 01 O.UYYt 0, O.,,t,t 0, 0.33YlC 01 0.612,E 01 0.3.2Ok 0, 
O.*OOOE 03 ?.,,l.E 0, O.Z’),IE 01 O.,.,,E 01 O.l,,W 01 0.26OlE 01 O.l,O,E 01 O.lIb~L 0, 0.2..,L 0, o.lTl*l 0, 
~~.,ooot 0, ‘1.162aE 00 0.126lt 01 0.6.56C 00 0.7lY9t 00 O.LlVlE 0, O.‘.h,t 00 O.lt*bE 00 0.1322f 01 O.,O,L~ 00 
J.IOOOE 0, 5.2,59E-00 0.524,E 00 O.,826E-00 0.2300L-00 O.Y.hOt 00 O.llYOE-00 0.2332E-00 O.%oOt 00 O.L.L,L-00 
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TABLE II (CONT’D) 
BINARY INTERIONIC DIFFUSIVITIES CALCULATED USING 
THREE DIFFERENT PROCEDURES 
DIFFUSIVITY ,sii, IN FT*/SEC 











PFUEL/P = o 
=L asc =R 
,___________________------------------ 
3.689,E 01 O.“lZPE 0, O.bbZlt 01 
0.4991E 0, O.,,,,E 01 O.,lLBE 0, 
5.,53,E 01 0.462,t 01 0.32551 01 
0.234,E 01 Or3122t 0, O.ZlOtE 01 
.,.,,l)‘iE 0, 0.2331E 01 0.1293E 01 
0.81,OE 00 0.1252E 0, 0.1261F oo 
O..641E-00 0.116,E 00 0.3603t-00 
O.2,29E-00 0.3814E-00 O.l4llt-00 
‘,.,O,LE-0, O.,B,bE-00 O.,OB2E-01 
PFUEL/P = 0.367 
PFUEL/P 2 0.1 
)L asc BFl 
___---_______----___----------------- 
O.lJ,,E 01 0.8956t 01 0.7020t 0, 
O.YLOSE 0, 0.65.59E 01 O.YO,Zt 01 
0.35181 0, 0.46971 01 O.,,,,E 01 
O.Z,OlE 01 0.322,E 0, 0.2253t 01 
0.152,E 01 0.2112E 01 0.13.55E 01 
0.9JOOE 00 0.1306E 0, 0.7809E 00 
O.,9lbE-00 0.1511t 00 0.3902t-00 
O.ZLZZE-00 O.,LZPE-00 O.l,09E-00 
O.l57Yt-01 0.22522-00 O.,,S,t-0, 
&EL/P = 0.5 
PFUEL/P = o 
)L *SC 
---___-------___------ 
0.7lP5E 01 0.92,PE 01 
0.522Bt 01 O.Cl’45E 01 
0.3669E 0, O.,.,%t 0, 
0.2,66E 0, 0.3,.3t 01 
',.lSlOE 0, 0.220lE 0, 
0.9303E 00 O.l,,Ot 0, 















PFUEL /P = 0.633 
________________________________________-------------------------------------------------------------------------------- 
O.lOOOE 06 J.l,,bF 01 0.955,E 0, 0.1529E 01 0.7,60E 0, 0.9651E 0, 0.16WE 0, O.,5,2E 01 0.9WlE 3, 0.182Ot 01 
J.qoOOE 05 1.5335E 0, 0.6PllE 0, 0.5381t 01 0.5.30t 01 O.ll,lE 01 0.5506E 01 O;YY,6E 01 0.1290t a, 0.5603, 0, 
O.“OOOE 05 0.3159E 01 O.,P9lE 01 0.~112E 01 O.,820E 0, 0.512,E 0, 0.3lPlE 0, 0.3E.8,E 0, 0.52,Ot 0, 0.316TL 0, 
J.lOOOE 05 9.252,E 0, O.,,‘ilE 01 0.2,1CuE 01 0.2510~ 01 0.1551E 01 0.25961 0, 0.2622E 01 0.3631E 01 0.25,,t 01 
O.LOOOE 05 0.16lOE 01 0.228OE 01 O.lSO,E 01 O.lb,bE 01 0.2353E 0, O.LY,H 0, 0.1619E 0, 0.2,tOE 0, 0.1575, 0, 
O.,OOOE 05 0.95691 00 O.,,,OE 0, O..,53IE 00 0.9908E 00 O.l,B,E 01 O.(1711E 00 O.lOJ3E 01 O.,535E 0, 0.896,t 00 
0.4000C 05 J.5,blE 00 O..,,12t 00 0.529.E-00 O.Y,l.,E 00 ,.890lE 00 J.,,25t-00 0.5.,1E 00 0.9301E OJ O.,,,,c-00 
J.,OOOE 05 ,.2425F-00 O..901E-00 O.llllE-00 0.2506E-00 0.5260E 00 O.lBNE-00 O.ZSlOE-00 0.560LE 00 0.1816k-00 
0.2000E 05 0.8,33E-01 0.3.928-00 O.,I35E-01 O..5990E-0, O.,501E-00 0.,965E-0, 0.92blE-01 0.53611E OJ 0.5012I-0, 
PFUEL/P = 0.767 PFUEL/P = 0.9 PFUEL/P = 1.0 
,.lOOOE ot. 0.1615E 01 O.LOOZE 02 0.1933E 01 O.lllOE 0, O.LO,lE 
0.9OOOF 0, O.Y59YE 01 0.1,29t 01 O.YLBlE 01 O.Yb6Bt 01 O.lSYIE 
.,.L)OOOE 05 ,.,W.,E 01 O.Y,‘,E 01 0.392lE 01 0.3991E 0, 0.5,50t 
,.lOOOE 05 J.2665E 0, O.,lZOE 0, 0.25116E 0, 0.2105t 0, 0.3191E 
J.bOOOE 05 0.1109E 01 0.251,t 0, O.LLOZt 01 0.1137E 0, 0.25,,E 
0.5OOOF 05 3.,023E 01 O.lSI,E 01 0.9L32t 00 0.1,,2E 01 0.1629E 
d.,OOOE 05 ,.5511E 00 0.9681E 00 O.,LZ,t-00 0.5107E 00 0.1006E 
0.3OOOE OY 0.2&M-00 0.59,bE 00 O.LPlZE-00 0.2101t-00 0.6266E 
0.2000F 05 3.9,l,E-01 0.6119E 00 0.5,68E-01 0.9805E-0, O.I,ZOE 
P = 100 ATM M, q 238 M2 q 0 
pFUEL/p = o PFUEL/P = 
T -DEG K =L =sc %I =L =sc 
02 O..YO3LE 0, 0.1136E 0, O.lO,OE 02 0.8097~ 01 
01 O.YTblE 01 0.5119E 0, o.lb,Ot 0, 0.511OL 0, 
0, 0.3919E 0, 0.401bE 01 0.5522t 01 O.,OLSc 0, 
0, 0.2622E 0, 0.21,3E 0, 0.315,t 0, 0.2657~ 0, 
01 O.LbZbE 0, 0.115TE 01 O.Z,IIlt 0, 0.16C2b 01 
01 0.9211E 00 J.lOLOE 01 O.LLl5t 0, 0.9318L 00 
01 0.5703E-00 0.5193t 00 O.,O,,E 01 0.,1511-00 
00 O.l9,3E-00 0.21,9E-00 O.LIO,E 0x3 O.,%,L-00 
00 O.Y231E-01 0.9990E-01 0.IOOE.E 0, 0.52ISL-0, 
21’3 Z2’l 
0.1 pFUEL/P = 0.233 
% BL Jsc BR 
3.1OOOE OL O.,,LZE 01 O.,,l,E 01 0.3011E 01 O.,,,lE 01 O.,,9PE 0, 0.320,E 0, 0.3Y2,E 0, O..b,9t 0, 0.33,5b 0, 
d.9000E 05 0.2.,9E 0, 0.3216E 0, 0.2LY2E 0, 0.250X 0, J.3338E 0, 0.2290E 0, 0.257,E 0, 0.3,51t 0, 0.239,C 0, 
o.toooE 05 O.ll,,E 01 0.2162t 01 O.L,.%t 0, O.lT,IE 01 0.2,05E 01 0.1515t 0, O.,t,I)E 01 0.2.99E 0, O.,649L 01 
J.lOOOE 05 ‘).,,6,E 0, O.,L,,E 0, O.P6,,E 00 O.lL%E 01 O.L61YE 01 0.1032t 0, 0.1232E 01 O.ll,Bt 01 0.1083L 01 
J.LOOOF 05 O.l.YOE 00 O.LOl,E 01 0.5916E 00 O.lb13E 00 O.lLZOt 01 O.,,YOE 00 0.193YE 00 O.,,,lE 0, 0.6CllL 00 
J.YOOOE 0, O.,,,PE-00 0.6806E 00 0.3329E-01 O.,bOLE-00 0.1169t 00 0.35891-00 O.,lltE-00 0.16lOE 00 0.379.L-00 
J..OOOE OY 0.2,2LB-00 O..12,t-00 O.lC56E-00 0.252,t-00 0.4.12t-00 0.1199t-00 O.Z63lt-00 o..,wc-00 O.l’)lOL-00 
J.3OOOE 05 O.l,YlE-00 0.25,,E-00 0.679,E-0, O.,Z,lE-00 0.2165E-00 O.l,5,t-0, 0.129LE-00 0.3330t-00 0.1950t-01 
O.ZOOOE 05 O.,L3LE-01 0.2,,,E-00 O.,IP5t-01 O..500E-01 0.5270E 00 O.ZO,bE-0, O.S8Blt-01-O.lOlbE 02 0.2110k-01 
PFUEL/P = 0.367 PFUEL/P = 0.5 PFUEL /P = 0.633 
------------------------------------------------------------------------------------------------------------------------ 
O.LOOOE 01 0.3600E 01 O.,lE.ZE 01 0.34,3E 01 0.36611 0, 0.59028 01 0.3YL8E 0, 0.3129t 01 0.5012E 01 0.3580t 0, 
0.9000E 05 ‘).2632E 01 0.356,t 0, 0.2466t 0, 0.2685t 01 0.36bOE 01 0.25221 01 0.2132t 0, 0.31,9E 01 0.2168t 0, 
0.8OOOE 05 3.1162E 01 0.25l*t 01 O.,,Olt 01 0.190X 01 0.2Mlt 0, O.l7,1E 0, o.*93tt 01 0.213LE 01 0.117.L 01 
O.lOOOE 05 0.1265E 01 0.11151 01 O.LllPE 01 0.**9.t 01 0.1115t 0, O.LL.lE 0, 0.1321E 01 0.193lt 01 0.1169t 01 
0.6OOOE 05 O.ll,YE 00 0.122Pt 0, 0.6919t 00 O..373E 00 0.1271E 0, 0.1100E 00 O..¶Yt..E 00 0.33221 0, 0.7251t 00 
0.5000E 05 3.,93OE-00 0.8026t 00 0.3931t-OO O.S311E 00 0.8415t 00 0.5041t-00 0.521,t 00 o.t,tlE 03 o..,.*t-00 
0..000t 0, 0.27.28-00 0.5,12t 00 O.,PWt-00 
0.3000E 05 
0.2137t-00 0.5YlBE 00 0.2050t-09 0.292&t-00 O.YB,OE OJ O.Z,OlL-00 
0.13Y.E-00 0.3801F-00 0.1289E-0, O.,.lOE-00 O..3,2E-00 O.BF..,E-01 J.l,t.1E-00 O.,I5IE-00 o.a752t-oi 
O.?.OOOE 01 0.522Pt-01-0.60,1t 00 0.2262t-0, 0.5586E-Ol-0.3223E-00 0.232&E-01 0.,aJbt-Ol-o.2,,Lt-OO 0.23llk-0, 
PFUEL/P = 0.767 PFlJEL/P = 0.9 PFUEL/P = 1.0 
0.1000E 06 0.3115E 01 0.511,E 01 0.3633t 01 0.,837E 01 0.5209t 01 0.36.50t 01 0.3*731 01 0.52,IE 01 0.31,lL 0, 
0.9000E 05 0.27161 01 0.1832t 0, 0.26OIE 01 0.2816E 01 0.3909t 0, 0.26,21 0, O.Zt..,t 01 0.39b.E 0, 0.2666F 01 
O.tOOOE 0, O.IPlLE 01 0.21981 01 0.110X 0, 0.2’302E 0, 0.28bOE 0, 0.1128t 0, 0.2023E 0, 0.2905t 01 O.LIbW 01 
0.100ot OY 0.13.YE 01 O.,9..E 0, 0.1,t.t 0, 0.136tt 01 0.2035t 01 0.1201t 01 0.138.E 0, 0.20TlE 01 0.L21.E 01 
J.6OOot 0, O.Bl+Zt 00 0.13bYt 01 0.15.2E 00 O.,906E 00 O.L,OIE 0, O.I,PlE 00 0.902,t 00 0.1.35E 01 0.7574L 00 
0.YOOOE 0, 0.533YE 00 0.91.1t 00 0.4221E-00 o.,550t 00 0.9.*w 00 o.,292t-00 0.556.E 00 0.9.4,t 00 o.,340c-00 
O..OOOt OS 0.300~E-00 0.62231 00 0.2,,6E-00 0.3011E-00 0.6Yl.E 00 0.2115t-00 0.31.3t-00 O.~I.OE 00 0.2211t-00 
O.,OOOE 05 0.1501t-00 o.,+mt 00 0.19271-0, O.,55,t-00 O.,lZIE 00 0.901tt-0, O.lSBlE-00 0.666,t 09 O.~,,,L-0, 
O.ZOOOE 05 O.,OSlt-Ol-0.209,t-00 0.2,26t-O1 O.L238E-Ol-O.l1,5t-00 O.Z.bOE-0, O..,,t,t-O,-O.,,ObC-03 O.Z,ME-0, 
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TABLE III (CONT’D) 
BINARY INTERIONIC DIFFUSIVITIES CALCULATED USING 
THREE DIFFERENT PROCEDURES 
DIFFUSIVITY ,+, , IN FT*/SEC 
P = 100 ATM M, =238 M2= I z,= I z2= I 
PFUE‘/P = o 
T-DEG K =L JSC =Fl 
____________________---------~----------------- 
~,.,OOOE 06 0.559,E 00 O.LSS”E 00 0.583PE 00 
J.9000E 05 o.ko,2<-oo 0.4910E-00 0.4153E-00 
J..OOOE 05 ‘).21126E-00 O.,5,IE-00 0.285bE-00 
J.,OOOE 05 O.,1)51E-00 0.2,%E-00 O.lb51E-00 
3.0000F 05 0.,,6.?E-00 O.l502E-00 O.l129E-00 
,.5000F 05 0.6,,5E-01 0.192bE-0, 0.61,6E-01 
J.5000E 05 ,.w7,F-0, 0.5821E-0, 0.3,16E-01 
J.,OOOE 05 ‘1.,5,5E-0, D.ZZIIE-0, O.l2bLE-0, 
J.IOOOE 05 ‘,.&b,IE-92 0.8083E-02 0.365OE-02 
PFUELJP = 0.367 
PFUELJP = 0.1 PFUEL /P = 0.233 
=L )SC al 
_____-_-_-__------__----------------- 
0.5096E 00 O.bW6E 00 O.blb’)E 00 
O.h,OIE-00 0.5094E 00 O.+39bE-00 
0.2855E-00 0.3584E-00 0.30,3E-00 
O.,.WbE-00 O.LGllE-00 O.,‘?bbE-00 
O.,ll.,E-00 O.,SS1IE-00 O.,205E-00 
O.bt,TTE-0, 0.92,IE-0, O.bTb,E-0‘ 
O.,511E-01 0.501SE-01 0.33%C-0‘ 
O.l5b5E-01 O.2392E-0, O.,,b9E-01 
O.Sa,6E-02 O.b829E-02 O.,IZIE-02 
PFUEL/P = 0.5 
=L *SC =ll 
.__-------------_----------------- 
0.51d9E 00 O.llblE 03 0.64LI: 00 
0.4,9,E-00 0.5224E 0, 0.4518t-00 
0.*917E-00 0.3C12E-0J 0.3‘421-00 
O.l%OE-00 0.2489E-0) 0.205.~-00 
O.,Z,IE-00 O.,59bE-OJ O.,259t-00 
O.,Ob3E-0‘ 0.9555E-0, O..,OOt-“1 
0.3bI8E-0, O.S229E-01 0.3537,-0, 
O.,b,?,E-0, 0.?.5321-0, 0.,*4*L-o, 
O.5,09E-02 O.PbabE-02 0.3903t-02 
PF,,E‘ /P = 0.633 
________________________________________-------------------------------------------------------------------------------- 
J.lOOOE 06 0.5901F 00 O.ll,lE 00 O.b588E 00 0.5’4922 00 0.7449E 00 O.b7,IE 00 0.607OE 00 0.75LIE 0) 0.6825r 00 
0.9000E 05 3.+2bSE-00 0.514OE 00 O.STJ+E-00 0.5,3OE-00 0.544,E 00 0.4800E-00 0.63881-00 0.553,E 03 0.5879~-00 
.,.BOOOE 05 O.ZP,,E-00 0.31bt.E-00 O.l232E-00 O.,,,IE-00 O.,845E-00 0.3300E-00 O.,Ob,E-00 0.3915E-0; 0.3351t-00 
0.7000E 05 O.,97a,E-00 O.I552E-00 0.2“5E-00 O.Z.‘IZE-00 0.2bO.,E-00 0.2,62E-00 O.ZOSZE-00 O.ZbWE-01 0.220lL-00 
O.bOOOE 05 O.,Z,,E-00 O.,b+OE-00 O.,,OOE-00 O.,ZbbE-00 O.,bBOE-00 O.l33,E-00 O.lZBbE-00 O.,,llE-0, O.,35bt-00 
0.5000E 05 ,.,2291-O, O.PIb,E-0, 0.1338E-01 O.,,,5E-0, O.,0,3E-00 O.ISZ,E-01 0.15J,E-o‘ O.LO,PE-O., 0.76,3E-0, 
J.SOOOE 05 O.,,,5E-0, 0.5+29E-0, O.IbblE-0, 0.3812E-0, 0.5609E-0‘ 0.3763E-0‘ 0.39bOE-0, 0.5,,7E-0, 0.3Bl5t-0, 
J.,OOOE 05 ‘).,6,2E-0, 0.2b52E-0, O.l5OIE-0, O.l7,3E-0, O..?759E-0, O.,SS,E-01 O.,ISOE-0, 0.285X-0, O.,573t-01 
.o.*oooE 05 0.5,05E-02 O.,O,IE-0, O.+O28E-02 0.5503E-02 O.l,,,E-0‘ O.k,25E-02 0.562OE-02 O.,lb8E-0, 0.,20X-“2 





















0.6,,02 00 O.IbIPE 00 0.691TE 00 0.6205E 00 O.lllOE 00 0.6991E 00 O.b250E 00 O.IM,E 03 O.,O,,t 00 
0.4~4~E-00 0.561PE 00 O.C94,F-00 0.549,E-00 0.56WE 00 O.SOObE 00 0.*525E-00 0.5153E 0; 0.50hbr 00 
O.,,OOE-00 O.,979E-00 O.,+ObE-00 O.,,ME-00 O.C”,9E-00 O.,,WE-00 O.,LbizE-00 0.*08lE-O, O.M,b,-00 
0.20,0E-00 O.ZIOIE-00 0.22351-00 0.2’)95E-00 0.215,E-00 0.2262E-00 0.2,,,E-00 O.ZWZE-01 0.2283t-00 
O.,,O’IE-00 O.,l5lE-00 O.,311E-00 O.,,2,E-00 O.,l”2E-00 O.,39bE-00 O.l335E-00 O.,805E-0~ 0.1409,-00 
O.,62LE-01 O.IObZE-00 O.I8OIE-0, O.,139E-0, O.,OB,E-00 0.7919E-0, O.IWdE-0, O.l105E-0, O.,Wbt-0, 
0.4012E-01 O.W,.E-01 0.39,bE-0, 0.4!,9E-0, O.b!,12E-0, O.W,IE-0, J.+,IbE-Ol 0.611,E-0, O.*Ol9t-O* 
O.,,B,E-01 0.216”E-0, O.,bOOE-0, O.,Rl.E-0, O.,O,ZE-0, O.l625E-01 0.‘83‘E-01 0.3OPlE-3, 0.,6,9t-o, 
0.5,4.,E-02 O.,22bE-0, O.S270E-02 0.58,5E-02 O.,ZIZE-0, 0.5325E-02 O.SP,PE-02 O.l,OW-0, O.,,bOt-02 
P = 100 ATM M,= 238 M2= I z, q 2 Z2=l 
PFUE‘/P = o 
BL =sc =u 
PFUEL/P = 0.1 
=L =sc al? 
O.,b,2E-00 O.IOh,E-00 O.l,WE-00 
l.,,baE-00 O.,490E-00 O.,,O,E-00 
‘l.IZblE-01 O.,OIlE-00 O.Tb,OE-01 
0.5+BOF-01 0.1299E-01 0.592BE-0, 
O.,.12E-0, O.,162E-01 O.,022E-0‘ 
0.2043E-01 0.2927E-01 O.‘b9,E-0, 
O.,OR7E-01 O.lbVE-0, O.ISZ,E-02 
0.5918E-02 O.b925E-OZ O.,MOE-02 
O.,bWE-02 O..3,5E-02 0.955X-03 




















PFUEL/P = 0.5 










PFuEL/P q 0.233 
BL %c au 
.________________-________________ 
O.,b82E-00 O.ZlSSE-00 O.,l,ZC-00 
O.,222E-00 O.,5IIE-0, O.,224t-00 
J.ISI,E-0‘ O.l135E-3; O.LI*ZO~-C, 
0.5166E-01 O.?albE-0, 0.5522t-0, 
O.,bI,E-01 O.SIME-01 0.3398,-0, 
0.211,E-0‘ 0.32OhE-0, O.l92bt-01 
O.,lbaE-01 O.l8,8E-0, 0.9665C-02 
0.5452E-02 O.lObOE-0, O.*OO2L-02 
O.,O9,E-02 O.b511E-02 O.,09,t-02 
PFUEL /P = 0.633 
O.,OOOE Ob O.l,l,E-00 O.ZZlOE-00 O.,TbOE-00 0.174.E-00 0.2258E-00 O.L,91E-00 
U.POOOE 05 O.l24,E-00 O.lb,lE-00 O.,2bOE-00 O.,Zb9E-00 O.,bb9E-00 O.,ZI,E-00 
O.lllOE-00 O.Z302E-03 O.,WBt-00 
“.IOOOF 05 0.1164E-01 O.l,bIE-00 0.1b17E-0, 0.1930E-01 O.l198E-00 O.t,81bE-01 
U.l29OE-00 O.,,OIE-0, O.,J,OL-00 
J.IOOOE 05 O.WO,E-0‘ O.aOb?E-0, 0.5bWE-0‘ O.b)2lE-01 0.8293E-01 O.!‘135E-01 
O.PO(IOE-01 O.,225E-0, 0.90~6-01 
O.bOOOE 05 0.31b+E-01 O.S33OE-01 O.,5lIE-0, 
O.b130E-0, 0.8,021-O, 0.59*8t-01 
0.3141E-0‘ O.WOOE-0, O.,bObE-0, 
3.5OOOE 05 0.2231E-01 0.33+3E-01 O.,WbE-0, 
0.3925E-01 0.5bS.E-0, O.sb@OE-01 
0.2293E-0, O.,+,OE-0, 0.2050E-01 
0.4OOOE 05 O.,208E-01 O.,913E-01 O.lOO+E-0‘ O.L243E-0, 0.208,E-0‘ O.,0,5E-0, 
0.234*E-0, O.,189E-0, 0.209b~-0, 
0.30OOE 05 0.5669E-02 0.11*X-01 0.4161E-02 
O.l216E-01 O.L,,hE-0, O.,059t-01 
0.5859E-02 O.,Z,OE-0, O.,ZI,E-02 
O.IOOOE 05 O.,995E-02 0.1161E-02 O.llIOE-02 
O.(IOZqE-02 O.,,lOE-01 0.6381‘-02 
O.Z,OZE-02 O.l054E-0, O.l,blE-02 O.Z,bbE-02 O.,2bOE-0, O.,,E.~L-02 










O.L,WE-00 0.2343E-00 O.l855E-00 
O.,,O1E-00 O.l137E-00 O.,,,OE-00 
0.92,9E-01 O.l25lE-00 O.PI8OE-O‘ 
O.bZ,,E-0, O.,bWE-0, O.U,~M-,,I 
O.WVbE-01 0.5807E-0, 0.,14.E-01 
0.2391E-01 O.,IOOE-0‘ 0.2,35E-0, 
O.l3OlE-01 0.2215E-0, O.,Ol,E-0, 
O.blWE-02 O.l,@BE-01 0.,47lE-O2 
0.2238E-02 O.ISWJE-0, O.l208E-02 
.-_______--__________________________ 
O.LBlbE-00 0.238lE-00 O.l171E-00 
O.,325E-00 0.,16X-00 O.,,+,E-00 
0.934bE-0, O.l214E-00 0.930X-01 
O.b325E-01 O.OI(OE-0‘ O.b,,,E-0, 
0.4JbLE-0, 0.5941E-0‘ O.,800E-0, 
O.ZIHE-01 0.3101E-01 O.Z,b’)E-01 
O.l3WE-0, 0.2352E-01 O.,OPPE-0, 
0.63291-02 O.lUSE-01 O.,%,E-02 
0.2292E-02 O.,‘W5E-0, O.l224E-02 
._--_-__---___--__------------------ 
O.l@32E-00 O.Z+OOE-0) O.,W,t-00 
O.l331E-00 O.lIaIE-OJ O.llS.t-00 
0.91371-01 O.,ZPlE-OJ 0.93.X-0, 
O.bWOE-01 O.POlIE-0, O.b,..t-0, 
0.5lOIE-01 O.bOllE-01 o.,a,.t-0, 
O.Z47nE-01 0.3915E-01 0.2‘92t-C‘ 
O.l35kE-01 0.24lbE-01 O.l112E-01 
O.bkZ,E-02 O.lSZOE-0, O.+W,t-02 
0.23,5E-02 0.23IbE-01 O.,2,5E-b2 
70 
TABLE III (CONT’D) 
BlwRy ‘INTERIONIC DIFFUSIVITIES CALCULATED USING 
THREE DIFFERENT PROCEDURES 
DlFFUSlVlTY .+, , IN FT*/SEC 
P = 100 ATM M, = 238 Me=1 z,=3 z2= I 
PFUE‘/P = ’ PFUELJP = 0.1 PFuEL/P = 0.233 









0.lOOOE 06 0.1.17E-0, O.,l,#E-00 O.BOSOE-0‘ 
0.9000E OS O.blS.E-0, O.a,,ZE-0, O.SlbbE-01 
O..OOOE OS O..,S.E-01 O.bO.lE-0‘ O.,.llE-01 
0.1000t 05 0.29S,E-01 0.,2.2E-01 O.ZblbE-01 
5.60009 05 ,.‘,09E-0, 0.2873E-0, O.lblIE-01 
0.5000E OS 3.,,,,E-01 O.,llbE-0, O..ZO,E-02 
O..OOOE OS 3. b.lOE-02 O.l207E-0, O..b.SE-02 
O.,OOOE 05 O.,,bbE-02 O.IPOlE-02 0.1938E-02 
J.1OOof 05 O.,222E-02-O.,,,bE-0‘ O.S281E-0, 



















O..,,bE-01 O.lOSZE-00 O.l.VlE-01 
O.II‘lE-0, O.I.O,E-01 O.%3S3E-01 
O..l,,E-01 O.SbZ,E-01 O.Ib@lE-01 
0.2,95E-01 0.,9161-O, O.Z.lZE-01 
0,,79.E-0, O.Zbl*E-01 O.l.ISE-0‘ 
O.,,IbE-01 O.lbTbE-01 O.#,WE-02 
O,,WOE-02 O.lO,bE-01 O..2ObE-02 
O.tR.bE-02 O.b.WE-02 O.ll.,E-02 
O.l>,2E-02 O.l232E-01 O..B30E-03 
_-___________-____---- __- -__---- 
O.BZ,*E-D, 0.10112-O., 0.1.212-01 
O.b017E-01 O..OIZE-01 O.SSW‘-01 
O..ZSOE-0, O.S#.,E-0‘ O.,aS*t-01 
O.Z,l,E-0, O..OIIE-01 0.25,2C-01 
O.,,SSE-0, O.t752E-01 O.lS‘,L-0, 
O.,,lIE-O, O.l119E-Ot 0.8lbPt-02 
Q.b,b.E-02 O.l12lE-01 O...bbt-02 
O.,O19E-02 O.llWE-02 O.lIS.E-02 
O.l,.ZE-OZ-O.Z,IbE-0, O.SO.bE-03 










-------_----__ ,------_----__---___----. __--- __..--- 
O.,22SE-01 O.~I,IE-01 0. 1112E-OJ 0..310L-01 
0.589bE-01 O.b,IIE-0, O.Wb.E-0, 0.b00.t-tl 
O..O11E-01 O..S,OE-01 0. b,.bE-01 0.,,.,t-0, 
O.tblOE-01 O.,O.lE-01 O..IlSE-01 0.2,3.L-01 
0. IbbOE-0, O.ZO,tE-01 O.,OIOE-01 o.lb*st-01 
O...b,E-02 O.,Z,PE-01 0.2OS.E-01 0.9b.Ot-02 
O..79,F-02 O.b,.OE-02 O.L,72E-01 0.49131-01 
O.l991E-02 O.,.,,E-02 O.ll,bE-0, O.ZO.bL-02 
0.,.311-01 O.,,51E-02-O.WbSE-02 O.S,bOt-0, 
PFueL/P = 0.767 PFUEdP = 0.9 PFUE‘/P = 1.0 ________________________________________-------------------------------------------------------------------------------- 
J.lOOOE Gb O..W..F-0, O.,lPOE-C4 O.B.WE-01 O.,.,OE-0‘ O.,I,aE-00 O..bO,E-01 O.QOSSE-0, 0.,2,.1-O: O.Bblbt-01 
3.9r)OOE OS %b.#PE-01 O.‘PSP.E-0, O.bOPlE-0‘ O.bSl,E-0, O.*lSPE-01 O..IlIE-01 O.b.SOE-0, O.PI.,E-01 O.b2,2t-0, 
J.“OOOE OS O.‘bO,E-0, O.bS.lE-0, O..2lSE-01 O..C,PE-0, O.b617E-0, 0.,27.E-01 O..,,,E-01 O.b,92E-3, O..,l,t-01 
3.7OOof OS O.,,.,E-0, O..bVE-0, 0.27801-01 O.,,WE-01 O..ISIE-0, 0.2821E-01 O.,Z,bE-01 O....ZE-01 O.Z..PL-01 
U.bOOOE GS ~.2o..F-01 O.,,PlE-0‘ O.lIZbE-01 0.23.2E-0, 0.32..E-01 O.llS,E-01 0.2,lOE-0, O.,,,bE-01 O.,ll,k-01 
J.SOOOE OS O.,2.,E-0, O.Z,,IE-01 O.WbOE-02 O.,ll.E-01 0.22lIE-01 O.lOO,E-01 O.l,OlE-01 O.I,O,E-0, O.IOlSt-01 
J..OOOE OS ,.,o,.~-02 O.l.SSE-0, O.SOlbE-02 O.,Z,bE-02 O.,S,lE-0, O.,lOlE-02 O.,,.,E-02 O.lII’)E-J, O.S,b’)E-02 
,.,OOOE OS 3.,SZ.E-02 O.,27bE-01 0.208lE-02 O.,b2bE-02 O.,.,2I-01 0.2122E-02 O.,bL)bE-02 O.,SS,E-0, O.Z,.bL-02 
.,.IOOOE 05 O.,,‘SE-OZ-O.,aPSE-02 O.SbIIF-0, O.l.,“E-OZ-O..,,lE-02 O.SISlE-0, O.,.P,E-OZ-O.,W.E-02 O.S.Olt-0, 
P = 100 ATM M,= 238 M2=238 z,=2 Z2’l 
pFUE‘/p = o PFUEL/P = 0.1 PFUEL /P = 0.233 
T-DEG K =L =sc =I7 =L =sc =R =L =sc =R ________________________________________-------------------------------------------------------------------------------- 
5.10006 01 O.l.lOE-0, O.,.,l.E-01 O.‘.22E-01 O.,S,OE-0, O.l92,E-01 O.,SO7E-0, O.lS.SE-0‘ O.l979E-01 O.,SIZt-0, 
J..OOOE OS O.,Ol,E-0, O.,,77E-0, O.lO,,E-01 0.,3961-01 O.,.,SE-01 O.,OTbE-01 O.l,22E-01 O.,,WC-0, 0.112.t-0, 
J.8000E OS J.ISPOE-02 O.W29E-02 O.b.WE-02 O.lb,,E-02 O.lOOIE-0, O.,,.,E-02 O.llltE-02 O.,O.,E-01 0.71,,t-02 
J.lOOOE OS O.SO,,E-02 O.610,1-02 O..S2bE-02 O.SlSSE-02 O.b922E-02 O..B,@E-02 0.52961-02 0.7119E-02 0.507lE-02 
J.6OOoE OS O.,,WE-02 O.,,l,E-02 0.271bE-02 O.,273E-02 O..S,.E-02 O.Z.l,E-02 O.,,,lE-02 O..IZSE-02 O.,,2,b-02 
O.SOOOE OS ,.,,,,E-02 O.tb.@E-02 O.‘SS9E-02 O.lP,ZE-02 0.2105E-02 O.,bllE-02 O.,WlE-02 0.29.,E-02 O.llbPE-02 
,..OOOE 05 3.PWOE-0, O.,S,BE-02 O.ll,,E-0, 0.13,.E-02 O.lb2.E-02 O..,l.E-0, O.LOl,E-02 O.l,ZSE-02 O..lllE-0, 
J.,OOOE OS O..SlZE-0, O.Il.IE-0, O.,lS9E6, O..llOE-0, O...bbE-0, O.,.SSE-0, O.SOutE-0, 0.9,,6E-0, 0.36,5L-0, 
*.zoocf OS O.lS,.E-0, O.Wb,E-0, 0..76.E4. O.,bZbE-03 O..O3SE-0, O..SZZE-0, O.l,,,E-0, O.bO.lE-03 O.lOOZt-0, 
PF”E‘/P = 0.367 PFuEL/P = 0.5 PFuEL/P = 0.633 
O.lOOOE Ob O.,S,SE-0, 0.2029E-0, O.lbIIE-01 O.,b02E-01 0.207.E-01 O.lbSlE-01 O.,.Z.E-0, O.Z,,.E-01 O.,IIPE-01 
J.POOOE OS O.,,,bE-01 O.,.WE-01 O.,lSIE-01 O.llbbE-0, O.,S,,E-0, O.ll.ZE-01 O.l,ME-0, O.,Sb,E-0, 0.120X-0, 
3.IOOOE OS O.“O..E-02 O.l073E-0, O.IWOE-02 O.IZOlE-02 O.llOOE-01 O.llSZE-02 O-1,198-02 O.llZSE-0, O..,OZt-02 
.J.IOOoE OS g.S.ZOE-02 O.,.09E-02 O.SZ,.E-02 0.15101-02 O.l.llE-02 0.13591-02 O.,.3OE-02 O.WOOC-01 O.Mb,E-02 
J.bOOOE OS O.,.51E-02 O..,.bE-02 0.32,0F-02 O.,S,.E-02 O.S052E-02 O.,,lZE-02 O.,.O.E-02 0.51.11-02 O.,,.OC-02 
J.SOJOE OS O.IO,.E-02 0.3’)1OE-02 O.lU,E-02 0.2lObE-02 O.,lIIL-02 O.,11,E-02 O.Z,S,E-02 O.,Z.‘E-02 O.,.2SE-02 
O..OOOE OS 0.110.E-02 O.,BZlE-02 0.922OE-0, 0.11.2E-02 0.,9llL-o* O.,SOlE-0, O.l112E-02 O.l9WE-02 o.*,z.L-0, 
.b,oooE 01 J.SZObE-0, O.lOS.E-02 O.,aZSE-0, O.S,‘IE-0, O.,lZ.E-02 O.,W.E-0, O.SS,,E-0, O.,ZO,E-02 O..OZ,t-0, 
3.2OOOE OS O.LI,ZE-0, O.l.WE-0, O.LO,.E-0, O.lWOE-0, O.PbTbE-03 O.,O‘.E-0, O.lWOE-0, O.,,WE-02 O.lOWt-0, 






O.IOOoE 0, O.I.b,E-02 
O.lOOoE OS O.,,Z,E-02 
O.bOOOE OS O.,.,OE-02 
O.,OO# OS 0.2,..E-02 
O..OOQ OS 0. ,,..I-02 
0.3OOOE OS O.Sb.IE-0, 








































------_----. .--- ---------- - _- -- - - --- -. 
O.,IZ.E-01 O.lb.,E-0, O.ZZlLE-0‘ 
O.l2,7E-01 O.l22BE-0, O.l‘,ZE-0, 
O.OW.E-02 0. I.b,E-02 O.II.bE-0, 
0.5.,OE-02 o.sw.9c-02 0.#215E-02 
O.,..oE-02 O.,772E-02 O.,,,.E-02 
O.,..ZE-02 O.ZZTbE-02 0. ,3.&E-02 
0. IOIOE-02 0. ,Z.,E-02 0.22,9E-02 
O..lIZE-01 O.,W,E-0, O.lJIbE-02 





















T-DEG K =L =sc =R =L =sc =R =L =+SC =R _____________.__________________________-------------------------------------------------------------------------------- 
o.,z,PF-02 0.9,8SE-02 0.6.7.E-02 O.I,IIlE-02 O..bbOE-02 J.b81)OE-02 O.,SbtE-02 0.9982E-OL 0.,18X-02 
o.SZSW-02 0.69.71-02 0..620E-02 O.SJB,E-02 O.,lbbE-32 O...lbE-02 O.S526E-02 0.1.2,E-047 O.S,,OL-C2 
O.,,.SE-02 O.S072E-02 0.3l.lE-02 O.,,.SE-02 O.SlbsE-02 O.,,B,E-02 O.,.iJ,E-02 O.S,bbE-02 O.,S.,E-02 
3.249.E-02 O.,.b.E-02 0.2068E-02 O.Z,bIE-02 O.,S*bE-02 O.ZZlSE-02 0.26.bE-02 O.,1S,E-02 0.2325~-02 
0.,600E-OZ O.Z,OSE-02 O.l27OE-02 O.lb..SE-02 O.Z.ObE-02 O.l,b,E-02 O.lIJ.E-02 0.2528E-02 O.,.,.t-02 
O.‘?SS,E-0, O.l.b,E-02 0.1148E-03 O..HIOE-03 O.lS,.E-02 O.ITlOE-03 O.,OZbE-02 O.lb,.E-02 O.Bl.bE-0, 
O.S,..E-03 O.B852E-0, O.,SSbE-03 O.Srl.E-03 O.‘TSlSE-03 O.,863E-O? o.s66,E-03 O.l030E-02 0..13‘6-0, 
3.2.8.E-0, O.S.SbE-0, O.l.S8E-03 O.Zbl.E-03 O.blStE-03 O.lbOlE-03 0.21126-03 0.114.E-0, O.,707t-03 
o.bb,OF-04 0.52.2E-03 0.4ObIE-04 O..‘blE-0. O.l132t-02 O...,bE-04 O.l0‘9E-O,-0.2182E-0, O.,bB,c-0. 












O.,,,OE-03 O.,327E-0, O.,,.BE-02 O.IBISE-02 O.lOS,E-01 0. ,SS.E-02 
O.,bS2E-02 0.7652E-02 O.S29bE-02 O.S,b.E-02 0.78S.E-02 O.S.,SE-02 
O.,,,,E-02 O.SS.BE-02 O.,bS,E-02 O..%,,E-02 O.Sll,E-02 0.373.E-02 
3.2,1bE-02 O.,R.bE-02 0.2.02E-02 0.277BE-02 O..OZbE-02 0.2462E-02 
o.,,S,E-02 0.263.E-02 O.l486E-02 O.,798E-02 O.ZI.lE-02 O.l52SE-02 
O.,ObOE-02 O.lll,E-02 0.8.S2E-0, O.lG.lE-02 0.1807E-02 O.Bb.lE-0, 
r).S887E-0, O.lLOBE-02 0.*2661-O, O.b..92E-0, O.l18SE-02 O...02E-03 
0.2909E-0, 0.817SE-03 O.l78OE-03 O.,,27E-0, 0.1251F-03 O.,8,SE-03 
O.,,2,E-O,-O.,,O,E-02 O..BSIE-0. 0 .,,99 E-O,-O.b92,E-03 0 ..99. E-O. 
PFUEL/P = 0.767 PFUEL/P = 0.9 
.------_-------------------------- 
O.aOObE-02 O.lO,bE-01 O.Ib87t-02 
O.SWbE-02 0.804.E-02 O.SS,.C-02 
O..lbOE-02 O.SBbSE-0: O.,BlOt-02 
0.28,SE-02 O..,41E-02 0.2SllC-J2 
0.‘1)3.E-02 0.283BE-02 O.l557c-02 
O.,,l.E-02 O.lIIBIE-0, 0.889Gt-33 
O.b282E-03 O.l260E-02 O..S,Zt-0, 
O.,l,bE-0, O.lO.,F-01 0.181.t-03 
0.12.7E-OB-0.5.7Bt-0, O.S,i)le-0. 











_______________-____--------------------------------------------- - - _ _ _ _ _ _ _. 
3.8,27E-02 ,.,09RE-0, O.IOOlE-02 O..S238E-02 “.1‘18E-0, O.,.OlE-02 
3.59bOE-02 O.BZZIE-02 O.S599E-02 O.b,.bE-02 0.8,9,E-02 O.Sb,.E-02 
0.*2,2E-02 O.b005E-02 0.187lE-02 O..Z.IE-02 O.bl.ZE-02 O.,92SE-02 
r).ZBB.SE-02 O..ZblE-02 O.ZSS.E-02 0.2’1,7E-02 O..,b.E-02 0.259lE-02 
‘).,877E-02 0.29,,E-02 O.,S8SE-02 O.,9,2E-02 O.J0,8E-02 O.,blOE-02 
O.,,.SE-02 O.L9b,E-02 O..06,E-03 O.lllOE-02 0.20,1E-02 O..ZlSE-03 
O.b.bOF-0, O.l,,bE-02 O..601E-0, O.b621E-0, O.l.LPE-02 O..b.,E-03 
O.,Z,,F-03 O.llIZE-02 O.l.lTE-0, O.,,,OE-03 O.l,lbE-02 0.194.E-0, 
‘,.,Z..E-O,-O...96E-0, O.SZlOE-0. O.l,,.E-03-O.,983E-03 O.S2112E-04 
P = 100 ATM M, = 238 M2 =238 Z, =3 
O.L1,lbE-02 ‘).l,BJE-31 0.79b.E-02 
O.b‘0lE-02 O.Osl2t-OL 0.572.k-02 
O..,.sE-02 O.b238E-0, O.,.blk-32 
0.2911E-02 0....1E-01 O.Lblbt-02 
0.19,BE-02 O.,O82E-02 0.1626‘-02 
O.lL.SE-02 0.2‘13E-02 O..,llf-03 
O.b,.BE-03 O.,.b.E-02 0..1.7t-03 
O.,,.‘E-0, O.l.,OE-0~ O.l911t-03 
O.l,TlE-O,-O.,bbZE-03 O.,,,,L-04 
z2=2 
PFUEF/P q 0.233 
T -DEG K 
pFUE‘/p = o 
=L =5X 
PFUEL/P = 0.1 
=R =L =sc =R =L =sc =R 
TABLE IU KONT’D) 
BINARY INTERIONIi= DlFFUSiVlTlES CALCULATED USING 
THREE DIFFERENT PROCEDURES 
DIFFUSIVITY .aij , IN FT*/SEC 
P = 100 ATM Ml=238 Me= 238 Z,=3 z2= I 




















I.ZlLSE-02 0.29P.E-02 0.1802E-02 O.ZZZBE-02 O.,,OIE-02 O.,927E-02 0.22YlE-02 0.32.21-02 0.202X-02 
O.lS..E-02 0.22bOE-02 O.l290E-02 O.lb.OE-02 0.2,S.E-02 O.l313E-02 O.lb.,E-02 O.Z.bbE-02 0.,.S,t-02 
O.l,S.E-02 O.,lO,E-02 0.89S,E-0, O.l17,E-02 O.l14SE-02 O..SS.E-0, O.lZl.E-02 O.l838E-01 O.,007E-02 
0.781.F-03 O.lZOOE-02 O.S128E-0, O.I,?81E-0, ‘,.‘2bSE-02 O.b298E-0, 0.837.E-03 O.lB..E-02 O.bbSb~-03 
0.512.E-03 O.a..SE-03 O.,bO,E-O? O.S,Z,E-0, 1.899BE-0, O.,PObE-03 O.SSSbE-03 O..b98E-0, O.,l,,t-0, 
O.,,lZE-0, D.S905E-0, 0.23.SE-0, O., 11bE-0, O.b.,lE-03 0.22,lE-03 0.,.861-03 O.Il,PE-0, 0.2311E-03 
3.L.S,2E-J, O...b.E-0, O.lO,OE-0, O.l139E-0, O.Sl.SE-0, O.ll,.E-03 0.20611-03 O.b229E-0, O.,2,7t-03 
0.977SE-0. ‘)..L.,E-0, O..,O7E-06 O.l,S,E-03 O.,77,E-02 O..B,OE-0, 0.11.9E-03-O.lSS.SE-02 O.S197E-0, 
9..22OE-O.-O.S509E-OS O.lZ,SE-0. O..799E-O.-O....SE-0. O.l,72E-0, O.S.,OE-O.-O.,8SlE-Or O.l.bSt-3, 
PFUEL/P = 0.367 
__--_-_____-_--__------ -.___---_______ 
0.23SlE-02 O.,,b,E-02 O.ZOQOE-02 
J.lI.lE-02 0.2568E-02 O.,SO.E-02 
i).lZS,E-02 O.,P2SE-02 O.lO.,E-02 
O..Sb,,E-0, O.l.,IE-02 O.b.O.E-03 
O.S7b,E-0, O.lO,IE-02 O..,llE-0, 
O.,b..E-03 0.7827E-01 O.Z.E!BE-03 
0.2177E-0, O.ISLRE-0, O.l27bE-0, 
0.12,,E-O,-0.7.3.E-0, O.S.bbE-0. 
O.bOObE-O.-O.,.bSE-0. O.lS,,E-0. 




0.21.1E-02 O.Z.S.E-02 O.,SIBE-02 O.ZlB.t-02 
O.lS.,E-02 O.l822E-02 0.27SOE-02 O.lS,SE-02 
O.lOllE-02 O.lB,SE-02 0.2081E-02 O.lO.SE-02 
0. IlObE- O..lb7E-0, O.,SSSE-02 0.1211t-03 
0. . ..BE-0. 0.61311-03 O.llbSE-02 0.455X-03 
0.2SbbE-03 O.,923E-03 0.9290E-03 0.2bBSE-03 
0. ,32.E-03 0.2388E-03 O.l,17E-02 O.lBb.E-03 
O.%IZE-0. O.l,BOE-O,-O..lb,E-0, O.S141E-04 
O.l5111E-04 O.IOJIE-O.-O.,023E-0. O.l632E-0. 
PFUEL/P = 0.633 
PF,,E‘/P = 0.767 PFUEL/P = 0.9 PFUEL /P = 1.0 
________________________________________-------------------------------------------------------------------------------- 
d.lOOOE 06 0.2.9.E-02 O.,b,bE-02 0.2221E-02 0.25.2E-02 O.,768E-02 0.22S,E-02 O.ZSllE-02 0.313.E-Oi 0.227St-02 
“..OOOE OS O.lBSBE-02 O.Z.S,.E-02 O.,603E-02 O.l892E-02 0.291.E-02 O.,b27E-02 O.l916E-02 0.297lE-02 O.lb.,E-02 
J..SOOOE OS O.lB.BE-02 O.ZlS,E-02 O.l,lSE-02 O.l,lOE-02 0.2223E-02 O.l,,,E-02 0.138.E-02 0.2273E-02 O.l,.5E-02 
O.IOOOE OS O..317E-0, O.l620E-02 0.1.14E-03 0.959.E-0, O.lbIBE-02 0.753.E-03 0.97.2E-03 O.l130E-02 O.,b2St-03 
J.bOOOE OS O.b,OlE-0, 0.122.E-02 O..b.PE-0, O.b.bbE-0, O.l292E-02 O..,,.E-0, 0.658OE-03 O.l339E-02 O..IP,t-0, 
O.SOOOE OS O..O.BE-0, O.lOOSE-02 0.269bE-03 O..lIOE-03 O.l087E-02 0.27SOE-03 O..2POE-03 O.l178E-02 0.271bC-03 
O..OOOE OS 0.2.86E-03 O.l,WE-02 O.l,..E-03 0.257.E-03 O.lI)OZE-02 0.‘42.E-0, 0.26.1E-03 0.22.9E-02 O.,.SOE-03 
O.,OOOE OS O.l..IE-03-O.,S.lE-0, O.S.BbE-0. O.lSlOE-OB-0.3121E-03 O.b1llE-0. O.lSS.E-OB-0.2901E-03 O.b,W.t-0, 
0.2000E OS 0.7..bE-O.-O.Zlt,‘E-0. O.,b,.E-0. 0.1782E-O.-0.279lE-0. O.,103E-0. O.(1053E-O.-0.212SE-0. O.l,2,E-0, 
72 
TABLE III (CONT’D) 
BINARY INTERIONIC DIFFUSIVITIES CALCULATED USING 
THREE DIFFERENT PROCEDURES 
DIFFUSIVITY .aii, IN FT*/SEC 
P=500 ATM M,= I M2=0 
PF”EL/P = o PF”EL/P = 0.1 PFUEL /P = 0.233 










.bL asc JR _______-~________i___---------------. 




















0.5‘491 01 0.1199E 0, 0.5591E 01 
O.*,OIE 0, 0.5301E 0, 0.3993E 01 
0.2‘13E 0, 0.3lllE 01 0.27431 01 
O.,W,E 01 0.259OE 01 0.179‘E 01 
“-1,,4C 0, O.,‘WE 0, O.,,O,E 0, 
O.lZ,OE 00 0.1053E 0, O.‘ZtOE 00 
0.3164E-00 0.60.5E 00 0.3,0,1-DO 
O.,,19E-00 0.33421-00 O.ltllE-00 
O.IbW,E-0, O.,M,E-00 0.3,45E-0, 
PFUEL/P = 0.367 PF”m/P q 0.5 PFUEL/P = 0.633 
,_____________-____-------------------. 
0.602,E 0, 0.1525E 0, 0.6405E 01 
0.43‘9E 0, O.SlPOE 01 0.459hE 01 
o.,OLPE 0, O.h,59E 0, O.,,T,E 0, 
0.2055E 0, 0.21WE 0, 0.209OE 01 
O.,,,,E 0, 0.19,t.E 0, O.,295L 01 
0.195.E 00 O.,2,2E 0, 0.1359E 00 
0.4,,2E-00 0.721hE 00 0.373‘E-00 
0.2004E-00 O.bZOH-00 O.,52hE-00 
0.690LE-0, 0,2940E-00 O.,,,IE-0, 
,___________________-------------- 
3.6226E OL O.BLME 0, 0.6669L 01 
0.4562E 0, 0.6060E 0, 0.5196L “1 
0.,2&E 01 0.43,OE 0, 0.33,SL 0, 
0.2,68E 0, 0.30UE 01 0.2115% 01 
O.,392E 0, 0.2040E 3, 0.1360t 01 
0.535TE 00 0.1306E 01 0.1783t 00 
O.+55,E-00 O.IOOOE 00 0.39kW-00 
O..?,,OE-00 O.+,,,E-0” 0.,65X-00 





































PF”EL/P = .0.767 PFUEL/P = 0.9 PFUEL/P = 1.0 








_--. .---_-------- .___________________---------------- 
0, 0.616LE 01 0.6395E 0, O.@.+,lE 0, 0.6922t 0, 
01 O.W,,E 0, 0.4676E 0, 0.63OOE 0, 0.49911 01 
01 0.3519E 0, O.,316E 0, 0.2582E 0, 0.3419t 01 
01 0.Z26,E 0, 0.225,E 0, 0.32,9E 01 0.2292t 0, 
01 O.,SOIE 0, O.,,NE 0, 0.2166E 0, 0.1544t 0, 
01 O.‘Ol,E 00 0.160t.E 00 O.L,,,E 0, O.O,ISL 00 
PO O.,09,E-00 O.b,,3E-00 0.8590E 00 0.5104C-00 
00 0. L6,9E-00 0.22JOE-00 0.5202E OJ O.L“~C-00 











0.63,,E 0, 0.83,5E 0, 0.6712E 01 
O.CLO’)E 0, O.b,.OE 01 O.*WlE 01 










_ _ _ _ _ . _ 
0.2235E 01 0.3liOE 0, 0.2227E 0, 
O.,,,BE 0, O.IOPLE 0, 0.1365E 01 
0.552,E 00 O.,S,OE 0, 0.1938E 00 
0.4655E-00 0.83331 00 O.+OtZE-00 
0.2,5,E-00 0.4953E-00 O.l‘,1E-00 
0.,5591-O, 0.490&E-00 0.4313E-0, 
0.5,8,E 
0.512,E 
P = 500 ATM M, = 238 M2 =o Z,=l Z2’1 
PF”EL/P = o PFUEL/P = 0.1 PFUEL / P = 0.233 
r - OEG K =L 3x =R =L BSC % BL =sc 374 
__________-______-__---------------------------------------------------------------------------------------------------- 
3.,OOOE 06 O.S‘S,E 0, 0.719,E 0, 0.559bE 0, 0.57718 0, 0.7399E 0, O.,9+5E 0, r.590‘E 0, O.fbZ+E 01 0.62,3t 0, 
J.POOOE 05 ‘).,,O,E 0, 0.5,OOE 0, 0.3992E 0, 0.41938 0, 0.5.54E 0, O.,253E 0, 0.4291E 0, O.,‘,,E 0, O.,LS,t 0, 
0.8000E 05 O.Z1,2E 0, O.,,,bE 01 O.Z,,ZE 0, 0.294,E 0, 0. ,899E 0, 0.2921E 0, O.,OZOE 0, O..O,‘F 01 0.3012L 01 
‘).IOOOE 05 O.,PIlE 0, 0.25POE 0, 0.1795E 0, 0.1179E 0, 0.2685E 0, O.,P22E 0, 0.2035E 0, 0.2719E 0, O.ZOZLt 01 
0.‘000E 05 O.,22+E 0, O.,698E 0, O.,,O5E 0, O.,Z‘,E 0, 0.117,E 0, O.,,85E 0, O.,ZWE 0, O.,IISE 0, O.,25OL 0, 
J.,OOOE 05 O.,2,1E 00 O.,05,E 0, 0.621.E 00 O.,S‘6E 00 O.,,OZE 0, 0.6116E 00 O.,,.?ZE 00 0.115% 0, 0.11,Ot 00 
0.4000E 05 O.,“,E-00 0.6012E 00 O.,,OOE-00 0.430‘E-00 O.L.48E 00 0.33,4E-00 0.4,‘9E-00 0.6882E 03 0.35171-00 
0.3OOOF 05 O.,?llE-00 0.3351E-00 O.,Z,,E-00 O.,856E-00 O.,592E-00 O.L,WE-00 O.,93,E-00 0.39,&E-00 O.,473t-06 
0.200oE 05 0.5615E-0, O.,‘WE-00 0.1545E-0, O.LZlhE-0, O.,PS,E-00 O.,“,OE-0, O.MOOE-0, 0.2121E-03 0.3?‘46t-0, 
PF”EL/P = 0.367 PF”EL/P q 0.5 PFUEL/P = 0.633 
______________--________________________-----------------------------------------.-------------------------------------- 
0.1000F 0‘ 0.6025E 0, O.II23E 0, 0.6404E 0, 0.6,30E 0, 0.1000E 0, 0.654.E 0, 0.62246 0, 0.8,‘ZE 0, O.bbClt 0, 
0.9OOOF 05 O.+,OIE 0, 0.57‘91 0, O.*593E 0, O.+*‘nE 01 0.5929E 0, 0.4700E 0, O.+541E 0, 0.6051E 0, 0.5795b 01 
O.‘OOOE 05 0.30.1E 0, O.,,58E 0, O.,,,LE 0, 0.3149E 0, O.,26#E 0, 0.325OE 0, 0.3203E 0, 0.,3‘91 0, 0.331.t 01 
o.,oooE 05 0.20WE 0, 0.2183E 0, 0.2090E 0, 0.212IE 0, 0.29‘11 0, 0.2,WE 01 0.2168E 0, 0.30,51 0, O.ZlI#E 0, 
fyo~ . cl: 3.7952E O.,,,,E 00 , O.LZ,ZE ,P,L  0, O.lWlE ,ZPIE 0, 0 O.l,‘+E 0.815llE 0, 0 O.,ZLOE PI  0, 0.7602E O.,330 00 , O.,392E 0.8 +5  0, 0 O.,306E 0.2040  0, 0.7781L 1360 01 DO 
0.4000E 05 O.b3,,E-00 O.,ZBZE 00 0.3735E-00 O.U3‘E-00 0.7b5OE 00 0.314,3E-00 O.*55OE-00 0.7998E 00 0.5942E-00 
o.,oooE 05 0.2003E-00 0.4202E-00 O.LS24E-00 O.ZJ‘OE-00 O.+M,E-00 O.,5L,E-00 O.Z,NE-00 O.,,,ZE-t,, O.,ISZE-00 
0.200cf 05 O.“)ObE-01 0.2940E-00 O.+,,,E-0, 0.1,55E-0, 0.350X-00 0.4,9,E-0, O.,,,OE-0, 0.4,55E-00 0.42b,t-0, 
PFUEL/P q 0.767 PFUEL/P = 0.9 PFIJEL/P = 1.0 
O.,OOOE 06 O.‘,,,E 0, 0.8313E 0, O.b,,OE 0, 0.6,9,E 01 0.84528 0, O.&WE 0, O.‘,93E 0, 0.8455E 0, 0.6920t 0, 
0.9000E 05 0.4‘0.E 0, 0.61711 0, 0.48651 0, O.,66PE OL 0.6289E 0, 0.4932E 0, 0.,‘741 0, O.‘ZWE 0, 0.4989E 0, 
O.‘OOOE 05 0.32541 0, 0.44‘3E 0, 0.33691 0, 0.330,E 0, 0.~553E 0, 0.34,OE 01 0.33,SE 0, 0.45IOE 0, 0.3438t 01 
0.7000E 05 0.22351 0, 0.3119E 0, 0.22ZTE 0, 0.2231E 0, O.,,l,E 0, 0.2260E 0, 0.2251E 0, 0.3218E 0, 0.22’)lt 01 
0.‘00oF OS 0.141.E 0, 0.2O.N 0, 0.131,E 0, O.,442E 0, 0.2,WE 0, O.,40,E 0, O.LI4PE 0, 0.21‘5E 0, 0.1*+X 01 
0.500oE 05 0.BSI.E 00 0.13498 0, O.I,X,E 00 O.O‘IOE 00 0.1390E 0, O.,O,,E 00 0.7LO.E 00 0.1132E 0, O.l,83E 00 
:%% :: 0.4‘541-00 0.053lE 00 0.4021E-00 O..,,OE-00 0.864,E 00 O..O.OE-00 O.*T,ZE-00 O.llOlt 03 0.4103t-00 
. O.Z,55E-00 0.495,F-00 0.,1,,E-O0 0.2,*5E-00 0.5,l.E 00 O.,639E-00 O.Z,WE-00 0.5200E 00 O.,“.E-00 
0.2ooOE 05 0.75571-0, O.W05E-00 0.43,2E-0, O.l711E-01 0.5123E 00 0.43531-0, 0.77851-0, 0.620X 03 0.437LL-0, 
73 
TABLE III (CONT’D) 
BINARY INTERIONIC DIFFUSIVITIES CALCULATED USING 
THREE DIFFERENT PROCEDURES 
DIFFUSIVITY ,aii, IN FT*/SEC 
P =500’ATM M,=238 M2’0 21’2 z2= I 
PF”EL/P = o 
T-DEG K 3, asc =R 
PF”EL/P = 0.1 PF”EL /P = 0.233 




















O.l7,5E 01 0.2322E 0, 0.1595E 0, 0.17‘5E 01 0.2512E 0, O.L‘IZL 0, 
O.LLSRE 01 O.ll‘lE “1 O.Ll‘3E 01 O.LZISE 01 0.1114E 0, 0.1202~ 0, 
J.,‘l,F 0, 0.22SIE 01 “.1595E 0, 
,.,2~=#F 0, 0.1‘19E 01 0.10‘9E 01 
‘).R‘llE 00 0.122IE 0, 0.13‘OF 00 
1.590‘F 00 0.8h12E 00 O.*“,OE-00 
O.,‘ZOE-00 0.5.5”“E 00 0.2911E-00 
0.233x-00 0.391‘E-00 O.l‘*BE-00 
‘).,,O,E-00 0.2592E-00 O.LI.B9E-01 
rJ.‘590E-0, 0.2zow-00 O.,5LlE-“1 
,.23‘1E-Ol-0.25,5E-00 0.9945E-02 
O.“‘),‘E 00 0.1213E 0, O.lB9‘E 00 0.9223E 00 O.i552E ,, 0.831‘~ &i 
O.‘,fi,E 00 0.9050E 00 0.520,E 00 0.6311E 00 0.9518E 0; 0.5493~ 00 
O.,41‘E-00 O.‘255E 00 0.32229-00 0.‘12.E-90 0.6‘22E 01 0.3,15.-00 
0.252‘E-00 O.b,90E-00 O.,E.,LE-00 O.ZS,‘E-00 O.+532E-0, O.,95,t-00 
O.,3lOE-00 0.2.5‘9E-00 O.PI,I)E-0, O.LU.,E-00 O.,232E-OJ 0.997,,-0, 
O.‘J,9E-01 0.210‘E-09 O.IPOOE-0, O.l,tl‘E-0, 3.3‘05E-0, O.,,SOb-0, 
O..?703E-OL-J.913‘E-0, O.lOI,E-0, 0.2958E-01-O.l005E-0, O.l142b-0, 
PFUEL/P q 0.367 PFUEL/P = 0.5 PFUEL /P = 0.633 
_. ___________--_____--__ 
O.leO5E 01 0.2592C 0, 
0.1329F 01 0.1.5‘31 01 
“.P‘llE 00 0.138‘E 01 
O.‘SOlE 00 0.995PE 00 















PFUEL/P = 0.767 
_______-____---___--------------------~ 
O.lB,IE 0, 0.25‘4E 0, 0.11‘9E 0, 
0.115‘E 01 O.,P‘OE 0, O.lZI+E 01 
0.9104E 00 0.1535E 0, 0.9839E 00 
0.667.5E 00 “.,037E 0, O.SOSIE 00 
0.4 tdqE-00 O.I,,.5E 00 O.,‘5lE-00 
0.2,25E-00 0.51.54E 00 O.ZlJIE-00 
O.lSl,E-00 G.,P#‘E-00 O.‘JllE-00 
O.“,‘lE-01 0.h5.5OE 00 O.C*,,E-0, 
0.33,9E-OL-0.5,‘9E-0, O.,ZOBE-31 






























PFUEL/P = 0.9 PFUEL/P = 1.0 
J.,OOOE C‘ ,.,9OPE 0, 0.2‘95E 0, O.LI3GE 0, O.lV3‘E 01 0.2753E 01 0.18‘0E 01 O.LP,PE 01 0.215SE 01 0.1978~ 0, 
D.9OOOE 05 O.,hlOE 0, 0.205”F 0, 0.13?2E 01 O.L‘.,,E 0, 0.2091E 0, O.,342F 0, 0.1435E 01 0.210lE 0, 0.13‘3r 01 
J.OOOOE 65 0.101,E 0, 0.1525E 01 0.919.E 00 O.IJ29E 0, O.LS‘lE 0, 0.9359E 00 0.LOv.E 01 0.,580E 0, 0.94L9r 00 
O.lOOOE OS 1.1102E 00 O.,,‘,E 0, O.‘lO‘F 0” O.li,‘E 00 ~.ll‘lE 01 0.6207E 00 O.llROE 00 0.11‘~E 01 O.‘292r 00 
O.OOOOE 05 3.5‘l‘E-00 0.1995E 00 0.3.523E-00 0.6!,5E-00 O.I,O‘E 00 0.3”9OF-00 0.475‘E-00 0.810‘E 08, 0.3955r-00 
J.5000E 05 J.ZRt!‘E-00 0.5.5LSE 00 0.2209C-00 O.Z,59E-01 O.‘,25E 90 0.125,E-00 J.2+85E-00 0.4372E-0 t 0.221‘t-00 
J.4000E 05 ,.,‘8,E-00 O.b901E-97 O.L133E-00 O.,T,OE-00 0.5262L 00 O.l155E-00 3.172,E-00 O.,,,‘E 0, 0.,,‘5+-00 
J.3OOOC 05 Y.R‘,‘E-0, O.,5‘5E 0, 0.6‘09F-01 O..5553E-0, 0.351SE 0, O.h‘10E-0, O.LIBI%E-01 0.39‘8C 0, 0.4755b-J, 
.l.7oooc 05 O.,‘ZSF-Ol-0.4*25E-0, O.l25‘E-01 0.3~3~E-Ol-O.S201E-OL O.l259E-0, J.37YOE-Ol-O.‘l,SE-0, O.l2‘7t-0, 
P = 500 ATM M, = 238 M2 = 0 z,=3 Z2’1 
PF”EL/P = o PFUEL/P = 0.1 PFUEL/P = 0.233 































0.83ZZE 00 0.11‘5E 0, O.‘952F 00 0.85‘5E 00 0.1219F 0, O.l,OSE 00 0.883‘E 00 0.12‘9E 
0.‘14.E 00 
0, 0.1“9,. 00 
0.8846E 00 O.*.N‘E-00 O.‘33LE 00 0.923‘E 00 0.52451 00 O.‘S“IE 00 0.9100E 0, 0.5520’ 00 
Y.‘39lF-00 0.65‘9E 00 O.,,,OE-OO O..=..OE-00 O.‘B”9E 00 O.,‘I‘E-00 0.47 JIE-00 0.1282E 0, 0. ,“2‘t -00 
0.302.E-00 O.blhSE-00 0.22,5E-00 0.314lE-00 0.5039E 00 0.239,E-00 
O.,W,E-00 O.,3‘3E-00 O.,,‘9E-00 
0.32‘8E-“0 0.5518E 0.1 0.2532F-00 
0.2,13E-00 0. ,‘53E-00 0. ,185E-00 
“.12‘hE-0” 0.2,,5.E-00 O.ll,lE-0, 
0.2175E-00 0.3949E-0, O.,578E-00 
O.l105E-00 0.2‘80E-00 0.1500E-01 J.l31‘E-00 O.,OO‘E-0, 0.9070E-0, 
‘1.125‘E-01 0.,95.X-00 O.,PI,E-0, O.lTO,E-01 0.2345E-00 0.432,E-0, 0.8229E-01 0.29551-0, 
0.39‘1E-01 0.2473E 
0.5‘44L-0, 
0, O.,‘,,E-01 0.4241E-Ol-0.6770E 00 O.,I22E-0, 
1.,5.55E-Ol-0.2023E-0, 0.4‘,OE-02 
O.+582E-Ol-0.2.5,BE-01 O.,9,5t-0, 
O.lY15E-OL-O.,573F-0, 0.509*E-02 J.ZlJOE-Ol-0.1311E-0, 0.5392,.-02 
PF”EL/P = 0.367 
0.9011E 00 0.1319E 0, 0.79321 00 
r).615‘E 00 O.,Ol,F 0, “.,l,,E 00 
Y.‘85‘E-00 0.1‘41E 00 O.,9“E-00 
0.3353E-00 0.5h99E 00 0.2‘30E-00 
O.Z2‘2F-00 0.4250E-00 O.,‘b,E-00 
‘Y.,“lE-00 O.,,‘lE-00 0.9,,,E-0, 
,.8107E-01 0.315lE-00 0.41‘9E-01 
0.551,E-Ol-O.l955E-00 O.ZOz,E-0, 
‘).221‘E-Ol-O.,2‘5E-0, O.,,B,E-02 
PF”EL/P = 0.5 
0.9291E 00 0.13‘5E 01 0.1132E 00 
0.6901E 00 0.1052E 01 O.SO‘,E 00 
O.WPLE-09 0.798.3E 00 O.Sa,lSE-00 
0.3C17E-00 0.6003E 00 0.210‘E-00 
0.23,,E-00 O.,54,E-“0 0.1,.9&F-,,,, 
O.lSO,E-00 6;3lOlE-00 0.979‘E-0, 
O.‘),,bE-01 O.,B,OE-00 0.50,,E-0, 
0.5,25E-Ol-O.,5‘9E-00 O.ZOWE-0, 
0.25,5E-01-O.,,90E-0, 0.5,2OE-02 
PFUEL /P = 0.633 
O.P‘I)IE 00 0.1408E 0, 0.829.X 00 
0.10‘4E 00 0.1089E 01 0.59956 00 
0.5115E 00 O.l,llE O? O..,“L-00 
0.35”3E-00 O.‘ZPIE 0, 0.27,0~-00 
0.24L5E-00 0.495‘E-0, O.,,,lE-00 
0.1551E-00 O.bO,‘E-01 O.,OO‘t-00 
0.955lE-01 0.‘,,5E 0: 0.5,95t-0, 
0.53%E-01-3.13k5E-0~ 0.22,0~-0, 
O.Z583E-Ol-O.ll,‘E-01 0.592‘t-02 
PFUEL/P = 0.767 PFUEL/P = 0.9 PFUEL /P = 1.0 
. ..-.____--------__------------------------------------------------------------------------------------- 
0.9‘10E 00 O.,1+9E 0, O.n,.,,E 00 0.9839E 00 O.l,5lE “1 0.85“E 00 
3.12,OE 00 O.,lI‘E 01 0.6095E 00 
0.9863E 00 0.1488E 01 0.1‘52t 00 
0.739‘E 00 O.,,58E 0, O.‘,90E 00 
3.5230E 00 0.1‘251 00 0.2255E-00 
0.1351E 00 O.,,‘lE 01 0.6259c 00 
0.53,lE 00 O..593,E 00 O.+3,5E-00 
.Y.ll*aE-00 0.6833E 00 0.2‘2‘E-00 
0.5314E 00 0.9029E Oj O.‘35‘k-00 
0.3158E-00 0.61‘5E 00 0.2815E-00 
O.l.‘.E-00 0.513,E 00 O.lll,E-00 
0.3lP‘E-00 O.‘PPlE 0, 0.29,0t-00 
0.2550E-00 0.5425E 00 O.l101E-00 
O.,‘,OE-00 0.4,11E-00 O.,O,OE-00 
0.25lOE-00 0.5521E 0, O.L@,lt-00 
O.l“OE-00 0.49,4E-00 O.,O5OE-00 
0.993‘E-0, 0.9014E 00 0.5309E-0, 
0.135.E-00 O.Z95OE-0, O.,O‘,t-00 
0.551,E-Ol-O.,,WE-00 O.Z,l,E-0, 
O.,J5OE-00 “.,,99E 0, 0.5+,‘E-0, 
O.S1‘9E-O,-O.,092E-00 0.22OIE-01 
O.l023E-00 O.lZTlE 0, 0.5,l.L-0, 
O.ZlO‘E-Ol-O.,OPSE-0, 0.5911E-02 
O.SlB‘E-Ol-O.,OWE-0) 0.2241L-0, 
0.2509E-Ol-O.lO‘kE-01 0.5919F-02 0.2858E-Ol-O.,O5lE-0’ O.bOlb~-02 
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TABLE IIt (CONT’D) 
BINARY INTERIONIC DIFFUSIVITIES CALCULATED USING 
THREE DIFFERENT PROCEDURES 
DIFFUSNITY ,a,, , IN FT*/SEC 












PF”EL/P = o 
































PF”EL/P = 0.1 



















PFUEL/P = 0.5 










PF”EL/P = 0.233 
=L =sc =I3 
------__---_--------------------- 
J.,5LIlE-00 O.,l#ZE-01 O.l452C-00 
O.,OJSE-00 O.l3,‘E-0, O.lO‘lt-00 
O.lO‘,E-0, 0.9‘,5E-0, O.l‘92E-0, 
O.,l>lE-0, O.‘521E-01 0.412.L~01 
O.,O,‘E-01 O.‘3,4E-0, 0.2921t-01 
O.,.OSE-0, 0.2109E-0, O.l“ZE-0, 
0.91“E-02 O.l‘09E-01 0.03ISL-02 
r).‘5,“E-02 0.9,,51-02 0.1‘43E-02 
O.,S‘,t-02 O.S‘l‘E-OL 0.93‘,E-03 
PFUEL / P q 0.633 
________________________________________------------------------------------------------------------------------ -------- 
0.1000F 0‘ ~.,,09E-00 O.,929E-00 D.l‘9lE-00 O.,+,,E-00 O.,,,OE-00 O.,53lE-00 O.,‘55E-00 O.,POIE-On 0.1,59L-00 
0.9000E 0, ,.,OZ‘E-00 O.,,,,E-00 O.,Ol‘E-00 0.1 ,‘SE-00 0.138‘1-00 O.I099C-00 O.,O‘2E-00 O.l‘,‘E-01 O.l,ZlC-00 
O.1000E 05 0.122OE-0, 0.912,1-0, O.l‘l‘E-01 O.,,‘,E-0, O.PP,W-01 O.l591E-01 O.l‘O”E-0, O.,OZ,E-03 O.l741L-01 
“.lOOOF 05 O.‘“lZE-01 O.‘l‘OE-0, O.‘W‘E-01 O.,,l‘E-0, O.‘9JlE-01 O.IOl,E-01 0.50‘1E-01 O.l,ZOE-01 O.Sll,E-01 
,.‘OOOE 05 J.,,,lF-01 O.“lPE-01 0.30211E-01 O.,,I”E-0, 5.4‘29E-01 0.311OE-01 O.,259E-01 O.‘l‘lE-01 0.3119C-01 
>.5000E 05 ,.,WPE-01 O.ZP,,E-01 O.lIZlE-01 O.,YOlE-01 0.294‘E-01 O.llll~-01 O.,95,E-0, O.,O,,E-0, O.L.,Pr-01 
J.‘OOOE 05 O.,O”IE-Cl O.,lOZE-0, 0.115lL-02 O.,,,lE-0, O.,lBQE-01 O..991C-02 O.,O‘,E-0, O.,IlOE-01 0.92,X-02 
J.aOOOE “5 J.“1‘E-02 O.WZ‘E-02 O.W‘ZE-02 O..“,5E-02 O.lJ.aE-01 O.,‘SOE-02 3.‘93,E-02 O.,,02E-0, 0.38‘3L-02 
,.ZOOOE 05 ~,.,‘,‘E-02 O.‘872E-02 0.9‘1‘1-03 O.,‘,,E-02 0.8,99E-02 0.9”12E-03 O.,lI3E-02 0.911.E-02 O.P*‘lt-03 
PFUEL/P = 0.767 PFUEL/P = 0.9 PFUEL/P = 1.0 
____________________----------------------------------- ____________________--------------------------------------------- 
d.,OOJE 0‘ 0.,,,‘E-00 9.,9‘,E-00 O.,II,E-0’) 0.,,9.E-00 O.l9l‘E-00 O.l‘O‘E-00 0.,‘95E-00 O.,9,lL-0: O.l‘l.E-00 
0.9000t 01 ‘,.,OllE-00 0.,44.E-00 O.,lllE-00 O.,J92E-00 O.,‘lOE-00 0.1153E-00 0. ,OP,E-00 0. ,‘lZE-Oi 0.1 l‘bt-00 
y;m”d ;; r).l‘,6E-01 O.,J‘,E-00 O.l917E-01 O.l,,IE-01 O.LO‘Sf-00 O.l99OE-01 O.,,5OE-01 O.,OllE-01 O.I03lt-01 
0:‘OOOE 0, 
0.522.F-01 0.7‘3lE-01 0.52O5E-01 O.,Z,,E-0, O.l‘,,E-0, 0.528.E-01 0.52‘9E-0, 0.152.E-0, 0.555‘t-0, 
* ,.,,,, E-O, O.‘9O$E-0, O.,230E-01 O.,,,OE-01 O.SOZ‘E-0, 0.329OE-01 O.,,WE-0, 0.50.2e01 0.331.t-01 
0.50001 05 O.,P,ZE-0, 0.3,S.E~“1 O.,.95E-01 O.Z,ZPE-0, O.,I9OE-0, O.l”WF-01 O.,171E-0, O.Z“.E-01 O.l913L-Cl 
“.‘OOOE 35 O.,O08E-01 O.,P‘“E-0, 0.9‘0lE-02 O.,,,OE-0, O.ZOZ,E-01 0.95‘2E-02 0.11.1‘1-01 O.ZOO.E-01 0.9591L-02 
0.3OOOE ns O.,O,lE-02 O.l,S”E-01 O.,lOOE-02 O.%,,ZE-02 O.,2,,E-0, 0.3”3,E-02 0.5,‘,E-02 0.121‘1-01 O.,809C-02 
0.2OOOF OS 9.1, ATE-02 O.,,LlE-0, O.,OO9E-02 O.,,,o,E-02 O.,,,“F-0, O.lOlIE-02 O.,,ZOE-02 O.,‘,OE-01 O.l023t-02 
P = 500 ATM M, = 238 M2= I z =12 I Z2”l 
pFUEL/p = o 
T-DEG K =L =sc =R 
--_---_-___-----___----------------------------- 
J.,OOOE 0‘ J.,POlE-01 0.52‘5E-0, 0.3‘93E-01 
O.9OOOE 0, 0.2,“~-01 0.3925E-0, 0.2‘9.C-0, 
0.8000E 05 ,.ZOZ.E-0, 0.295.E-01 O.l12lE-0, 
,.lOOOE 05 O.,,“,E-0, O.ZO,,E-0, O.l,29E-0, 
J.(rOOOE 05 0.“95OC-02 O.l,l‘E-0, O.‘9‘3E-02 
0.500OE 05 0.5‘5,C-02 0.9155t-02 0.39‘hE-02 
O.‘OOOE 05 3.304.E-02 O.‘O59t-02 O.l905E-02 
Ll.3OOOF 05 O.l,‘,E-02 0,5,59E-02 O.I225E-03 
J.2OOOE 0, 0.5535E-03-O.S88OE-02 0.252SE-03 
PF”EL/P = 0.367 
PFUEL/P = 0.1 





















PFUEL/P = 0.5 
PFUEL/P = 0.233 
=L =sc JR 
-----_-___-------_---------------- 
O.‘lZlE-01 0,5‘31E-01 0.3900E-01 
0.3029E-01 O.‘2‘lE-0, 0.280.‘-01 
0.2,5‘E-0, O.,,,‘E-0, 0.,9“+0, 
O.,‘llE-01 0.2225E-01 0.,20.E-01 
0.91‘2E-02 O.l5‘0E-0, O.l913E-02 
0.5928E-02 O.lO,PE-0, 0.‘57.L-02 
O.,,lBE-02 O.l,5‘E-02 0.233,E-02 
O.,12lE-02 O.I‘25E-02 O.WOZC-03 
O.‘915E-O,-O.l‘,,E-02 O.Z‘llt-03 
PFUEL/P q 0.633 
-----__--__-____________________________-------------------------------------------------------------------------------- 
d.lOOOE 0‘ O.‘ZZOE-0, 0.50250-0, O.‘O38E-01 O.‘,OPE-01 0.599,E-0, O.‘,3‘E-0, 0.4309E-01 O.‘,,,E-01 O.‘210t-01 
O.POOOE 05 O.,,O‘E-0, 0.4395E-01 0.29O.E-01 0.5175E-01 O.‘,,,E-0, 0.291.E-01 O.,Z,IE-0, O.“‘5E-01 0.30‘3t-01 
0.8OOOE 05 0.22,‘+0, 0.32392-0, 0.2013E-01 0.22‘9E-0, 0.355.E~0, 0.2067+01 O.Z,l,E-0, 0.3UZE-01 O.Zlllt-01 
0.100oE 0, 0.152lF-0, 0.2529E-01 0.1532E41 O.lsblE-01 0.242.E-0, 0.,3‘9E-01 O.,590E-0, 0.2,1.E-0, O.,‘OOt-01 
0.‘000E 05 O.W‘,E-02 O.,‘,‘E-0, O.I,OlE42 O.l,Z‘E-0, 0.17,.1-O, O..5‘9E-02 O.,O,,E-0, O.l,,,E-0, 0.0?5lt-02 
O.IOOoE 0, 0.6l‘OE-02 0.11511-01 O.‘ll,E-02 O.‘370E-02 O.l212E-0, O.‘925E-02 O.‘,“E-02 O.,Z.‘E-0, 0.5053+02 
0.4000F 05 O.,55‘E-02 O..‘ZSE-02 0.2‘5.E-02 O.,‘l#E-02 0.9513E-02 0.2521E-02 O.,.O.E-02 O.lOZ‘E-01 0.2519t-02 
0.3oooE 05 O.lI,ZE-02 O.l125C-01 0.1001142 O.,BWE-02 O.lS,RL-0, 0.,0\6+02 O.l955E-02 0.2229E-0, O.,lO‘E-02 
O.ZOOOE 05 r).lW9E-O,-O.,,ME-02 0.21‘01-0, O.lIOIE-05-O.lZO.E-02 O.ZIZ‘E-03 0.8,‘2E-OS-O.llOlE-07 0.2013C-05 
PF”&P = 0.767 PF”EL/P = 0.9 PFUEL /P = 1.0 
0.100oE 0‘ O.“.,E-0, 0.‘29.E-0, O.‘Z,.E-0, 0.453lE-01 O.b.3‘E-01 O.‘5‘9E-01 O.‘,,,E-0, O.LI,,E-0, O.‘39,t-0, 
O.WOOE 05 0.5297E-0, O.‘l.lE-0, 0.30921-0, 0.335,E-0, O.‘902E-0, 0.3130E-01 0.3355L-01 0.49l,E-0, 0.3117E-01 
O..OOOE 05 0.256ZE-01 0.35b.E-01 O.Z,‘9E41 0.240,E-0, O.,“,E-0, O.Z,.lE-0, O.Z‘l.E-01 O.W93E-0, O.ZZO‘L-01 
0.1808E 05 0.1*6OC-01 0.2‘131-01 O.,.Z.E-0, O.I‘b‘E41 O.Z‘.ZC-01 O.,451E-01 O.l679E-01 0.27201-0, O.l‘69E-01 
0.8008E 0, O.lOTW-01 O.lBb*E-01 O..957E42 O.,lOZE-0, 0. ,.‘ZE-0, 0..0998-02 O.l,,OL-0, O.l9‘5E-0, 0.92‘LE-02 
o.,oow 0, O.‘T‘7E-02 O.l559E-01 O.,l‘SE-02 O.LY,IE-02 0.,452,!-0, O.,263E-02 0.5.,,E-02 O.,OZZE-01 O.SJ4.E-02 
0.400oE 05 0.395OE-02 O.,l22E-01 0.29i0E42 0.‘0‘32-02 O.,225E-01 0.2‘99E-02 O.‘OZZE-02 O.lZOIE-01 O.ZTZ,E-02 
:-:2z :: 
O.ZOl‘C-02 0.5‘59I-01 0.1010E42 O.ZNOE-02 0.02‘2E-01 O.lOWE-02 O.ZO,SE-02 O..Z,.E-0, 0.,112,.-02 
. 0.0‘T,E-OY-O.lOI)E-02 0.2913E43 0.87S‘E-03-0.9838E-03 0.294.E-05 0.0I‘OE-05-0.9‘19E-03 O.Z*‘Zt-03 
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TABLE llI (CONT’D) 
BINARY INTERIONIC DIFFUSIVITIES CALCULATED USING 
THREE DIFFERENT PROCEDURES 
DIFFUSIVITY ,sii, IN FT2/SEC 
P = 500 ATM M, q 238 Me= I z,=3 Z*=l 
b.lJEL/P = 0 &EL/P q 0.1 PF,,EL/P = 0.233 
T-DEG K =L %C aI3 =L asc al BL asc =fi 
PFUEL/P = 0.367 PFUEL/P = 0.5 PF,,EL /P = 0.633 
PFUEL/P = 0.767 PFUEL/P = 0.9 &EL/P = 1.0 
P =500 ATM M,= 238 M2 =238 z,=2 Z2’1 
PFUEL/P = o 
T -DEG K =L =sc 33 
J.hooot v5 0.2800~-03 0.55w.F-0, O.,“21F-01 
“.3000E 05 ‘).IGISF-“3 O.bl)SE-0, 0.1552E-04 
I,.*o*lE 05 1.5JB~E-J~-0.5400E-O, 0.7,15E-04 
PFUEL/P = 0.367 
PF,,EL/P = 0.1 PFUEL / P = 0.233 
=L %c aI3 =L =sc au 
_---..------____________________________--~-~------------------------- 
O.,58ZE-02 ‘).~P.¶lE-O* 0.342~F-“2 d.,185E-02 0.5,18E-02 o.,5*9t-02 
0.2701E-01 0. ST,%.-,* O.*sSSE-02 D.ZldlE~02 O.,IP5E-ol o.PSBOI-o* 
o.*r19t-02 “.Z,,,E-02 O.,695F-02 7.1990E-o* O.ZBS”E-02 o.*,.96~.-F* 
O.L,,JE-02 5.,9‘,E-72 O.,,,,E-02 0.1356E-02 0.2JS4E-J. o.,,,9t-02 
O.BS,hE-03 O.,,b,E-02 0.69,BE-0, O.ORSSE-03 O.,‘ZZE-9: O.,3,ZL-0, 
0.5r’*ot-03 0.9’)9lE-03 0.3147E-03 0.5555E-03 0.97,0E-3, 0.42O,L-03 
0.1 >‘IE-03 0.6,L,E-03 0.200,E-03 J.,LJ*E-03 0.6950E-0’ o..?*slc-o, 
O.L492E-03 0.58,0E-03 O.e.)l,E-06 O.LStlbE-03 0.7131)t-0, o.a9,,t-04 
0.5”03E-04-~,.*090E-0, 0.2324F-0, 0.6351E-05-0.150~E-0~, o.*.53t-04 
PF,,EL/P = 0.5 PFUEL/P = 0.633 











PFUEL/P q 1.0 
----__-____ 










TABLE III (CONT’D) 
BINARY INTERIONIC DIFFUSIVITIES CALCULATED USING 
THREE DIFFERENT PROCEDURES 
DIFFUSIVITY .+, , IN FT2/SEC 
P = 500 ATM M, = 238 Me= 238 2,=3x z*= I 
PFUEL/P = ’ &EL/P = 0.1 
&EL/i=’ = 0.233 
T-DEG K JL asc =I? =L )SC %I 3L asc % 
__--__________--_-----_------------------------------------------------------------------------------------------------~ 
0.1000E 06 0.,,5,E-02 0.250*E-o* 0.147lE-02 O.,839E-02 0.2606E-02 0.,5LBE-02 0.,8971-02 0.2724E-02 0.1651L-02 
J.9000E 05 0.,,,w-02 0.,mw-02 0.,OWE-02 O.,waE-02 0. ,M,E-02 O.l126E-02 O.,405E-02 O.ZOaYE-02 O.,,.55C-02 
0.~000E OS O.WZ,E-0, O.,~ObE-oz O.?Z,bE-0, 0.91498-0, O.,479E-02 0.71”6E-03 0.101IF-02 0.,5655-02 o.IZlSt-03 
0.7000E 05 o.L,r),E-o, 0.1019E-02 0.4151E-03 O.b,h,E-0, O.,012E-02 0.5,37t-03 O.,O,TE-03 0.,,55*-02 o.s~,w-0, 
O.&OOOE 05 0.42,9F-0, 0.72L,E-0, 0.29+0E-o, 0.451,E-0, 0.784.E-0, O.,LIPE-03 0.+66-lE-03 0.8419E-0, O.,YWE-0, 
0.5000E 05 0.26,SE-0, 0.5227E-0, 0.1610E-03 0.280,E-0, 0.5155E-03 O.L,25E-0, 0.29558-0, O.b,,SE-03 0.19W~E-0, 
O..OOOE 05 0.,,5”E-03 0.520LE-0, 0.142,E-0. O.l‘,.E-03 0.5”,6E-0, 0.9290E-01 O.,,b,E-0, 13.63461-01 0.9911t-0, 
O.,OOOE 05 o.I~,,E-0. 0.5309E-02 O.,515E-04 0.9,O(IE-06O.,S54E-02 O.,9,2E-04 O.P5,5E-~.-0.60505-O) O.+177t-04 
O.ZOOOE 05 r).~40*t-04-O.S,,SE-O~ O.,OO,E-04 0.4125E-04-O. ,,,7E-0. 0.LOWE-0. 0.55J9E-05-0.2P55E-OS 0,,158t-0, 
PF,,EL/P = 0.367 PF,,EL/P = 0.5 PFUEL/P = 0.633 
________________________________________-------------------------------------------------------------------------- ^----- 
3.1000E 06 O.,P49E-02 0.21,2E-02 O.lIO,E-02 O.,‘,WE-02 O.Z9,,E-02 O.,IW,E-02 O.ZO,,E-02 0.30231-01 O.II,ZL-02 
0.9000E 05 “.,,~LE-02 0.217SE-02 O.,ZZlE-02 O.,hB,E-02 0.22395-92 0.1259E-02 O.,,,,E-02 O.Z,,,E-02 0.1257t-02 
0.8000E 05 o.,o~,c-“2 O.,b+PE-02 O..,516E-0, O.,,,tE-02 O.,,lSE-02 O..,75OE-0, O.,OPIE-02 O.,,a5E-02 0.19.5t-0, 
0,IOOOE 05 O.,ZbSE-0, O.,224E-02 0.564&F-0, O.,.WE-03 O.,219E-02 0.58LLE-0, O.,W,E-0, O.,,52E-0.’ 0.5948&-0, 
0.6000E 05 O.,“%E-0, 0.9126E-03 O.,52”E-0, 0.5,26E-0, 0.9157E-0, O.,‘,,E-0, 0.5,15E-0, O.,O,IE-02 O.,T,Ok-0, 
0.5000F 05 O.,095E-0, O.,L16E-0, O.Z035E-0, O.,.‘Z,E-0, O.,947E-0, O.ZLO,E-0, O.,,+,E-0, 0.1,522-O, O.Z,blE-0, 
OAOOOE 05 0.,8,0F-0, 0.805,E-0, O.,OS,E-0, O.,OL,E-03 O.L0,7E-02 O.LOIZE-0, O.ZOt.,E-0, O.,,,,E-01 O.L,,,L-0, 
0.3000E 05 O.,O~bE-O,-0.~19~E-OY 0.5,6IE-04 O.,,OOE-O,-0.3,A9E-0, O.M75E-04 O.,,S,E-O,-O.ZIIPE-03 0.578E.L-04 
0.20001 05 D..90~E-OI-O.ZllbE-0~ O.llWE-OS 0.52I~E-04-0.25~~E-0~ O.,228E-04 0.5566E-04-0.244OE-04 O.,25lt-04 
PFUEL/ I’ = .0.767 PF,,EL/P = 0.9 PF,,EL/P = I.0 
________________________________________-------------------------------------------------------------------------------- 
O.,OOOE 06 O.ZO,bE-02 O.,ll’)E-02 O.l112E-02 0.2,,,E-02 0.,19X-02 O.,B,QE-02 0.21138-02 O.,,P5E-02 0.1151E-02 
J.9000E 05 O.,S,BE-02 0.24,4E-02 O.L,09E-02 O.,577E-02 O.Zhlbt-02 O.‘SZPE-02 O.,5BOE-02 O.ZC92E-02 o.,,,.t-02 
“.WOOE 05 O.,,Z,E-02 O.,852E-02 O.P,15E-03 O.,,,,E-02 O.,P,IE-02 O.P265E-0, O.,,,+C-02 0.15311-02 0.9,5X-0, 
0.1000E 05 C#.“O+,E-0, O.,SlrE-02 O.LOLIE-03 O.IJW,E-0, O.,+I+E-02 0.6,72E-0, O..5,5,E-0, O.,IOZE-02 0.62Ut-0, 
0.6000E 0% O.,,,W-0, O.,lO2E-02 0.3810E-0, O.S4,5E-0, O.L,6%-02 O.,I8OE-0, 3.5,,IE-0, O.,,85E-02 O.,PS,t-0, 
0.5000E OS O.,45,E-0, O.WZ,E-0, O.ZtllE-0, 0.,565E-03 O.,J55E-02 0.2255E-0, O.Z,LISE-0, O.b,ZOE-03 0.2291E-0, 
0.4000E 05 o.z,,,F-03 O.,9,5E-02 O.,l+OF-03 0.22,,E-0, n.,OO,E-02 O,,,h,E-0, 0.2,96E-0, 9).2,,9E-02 O.,,,SL-0, 
.,.YOOOE OS J.,,WE-O,-O.Z570E-0, 0.5665E-04 O.,2,9E-O,-0.2,45E-0, 0.57.LE-04 O.LZ+ZE-O,-0.2,27E-0, 0.5”28‘-04 
0.2000E 05 3.51,0E-Oh-0.2,5,E-‘4 O.,Zb9E-0, 0.63,lE-O+O.ZZlbE-06 O.,ZISE-0. J.L,,,E-0~-0.22,LE-0~ 0.1292c-04 
P = 500 ATM M,= 238 M2 =238 z,=3 z2=2 
PFUEL/P = o PFUEL/P = 0.1 PFUEL/P = 0.233 
T -DEG K )L =sc % =L Jsc 467 =L =SC h 
-------------_--____---------------------------------------------------------------------------------------------------- 
O.,OOOE 06 0.562,E-0, 0.179,E-03 0.4,52E-0, 0.5d,OE-03 0.93,2E-03 0.44655-0, O.hOb5E-03 0.99291-0, O.+,Z,E-0, 
0.9000E OS 0.522,E-0, O.LWbE-03 O.Z9,6E-0, O.+,llE-0, O.WOLE-0, O.,ZZ,E-03 O.S5IIOE-0, O.,P,,E-0, O.,WOL-0, 
0.8000E 05 O.,OI1E-0, 0.56SZE-0, O.ZObbE-0, O.,222E-0, 0.%92E-03 0.225,E-0, 0.5,181-0, O.MUE-0, 0.2311t-0, 
O.,OOOE 05 O.Z,laE-03 O..,IOE-“, O.,,66E-0, O.Z,O,E-0, O..785E-0, O.,+P,E-0, O.Z+tW-03 O.S,15E-0, O.,594t-0, 
O.bOOOE OS O.,,O,E-0, O.,6,5E-0, 0.15128-04 O.l’rPPE-0, 0.42611:0, 0.9,65C-0, O.l6PW-03 0.5099E-03 O.,005t-0, 
0.5000E 05 O.,OO,E-0, O.h,O”E-0, 0.48931-05 O.,1,5E-0, O.,,,OE-0, 0.54,6E-0, O.LLblE-0, O.,OZ,E-02 0.581X-04 
U.,OOOE 05 O.L,,LF-O.-O.,,O,E-0, 0.25,2E-04 O.llWE-Oh-O.ZLWE-0, 0.28251-04 “.78.5SE-O*-O.,%,E-0, O.,0,1E-04 
O.,OOOE 05 0.4,b5E-O~-O.,256E-O~ O.,OTLE-05 O..926E-0+0.2917E-04 O.,221E-0, 0.5+,2E-O+O.Zbh,E-0, O.,,,,C-0, 





















PFUEL/P = 0.367 PFUEL/P = 0.5 
.-- 
0.64&7E-03 0.1107E-02 O.,354E-0, 
0*4913E-03 0.9058E-03 O.,6LIE-0, 
O.,652E-0, 0.7556E-0, O.ZIIOE-0, 
0.26121-0, O.bLI,E-0, O.,,Z,E-0, 





PF,,EL/P = 0.633 
“.b27bE-0, 0.105,E-02 0.49111-0, 
O.+,,*E-0, 0.55271-0, 0.3559E-0, 
O.,52LE-0, O.t.WW-0, 0.2.90E-0, 
o.zw,c-0, 0.~0111-0, 0.,.671-0, 
O.,,WE-0, O.b,.“E-03 O.,OS,E-0, 





O.bb++E-0, O.,,LOE-02 0.5,,,t-03 
0.50hOE-03 O.MIOE-0, O.,765E-0, 
O.,774E-0, O.B,O,E-03 0.263.E-0, 
O.Z?,+E-03 O.,hOOE-0, O.,,,,E-0, 





PFUEL/P q 0.767 
-----_--_--_-__-____--_---------__-__ 
‘).65,OE-0, O.,Z,ZE-02 0.52,X-0, 
O.S,WE-0, O.,O,OE-02 O.,W.C-0, 
O.YWOE-03 O.lbllE-03 0.269,E-05 
0.2*,2F-o, O.O933E-03 O.,.,SE-o, 





PF,,EL/P q 0.9 
.----------_--_-------_-___________ 
O.bPbbE-03 O.,26,E-02 0.53b5E-0, 
0.53291-0, O.,OL,E-02 O.WO,E-0, 
0.4JOZE-0, 0.926.E-0, O.Z,,PE-0, 
0.29611-0, O.W,IE-03 O.,.5,E-0, 





PFUEL/P = 1.0 
.- ,- 
0.69101-0, O.,Z,,E-02 O.),,,L-0, 
0.5,+OE-0, O.,OllE-02 O.,P,OL-0, 
O.kOYbE-01 O.P+58E-0, 0.2,.5t-0, 
O.ZIWE-03 0.9*15E-03 O.lSTTE-0, 
0.21541-0, O.,bl9E-O? O.LZOOE-0, 





TABLE III (CONT’D) 
BINARY INTERIONIC DIFFUSIVITIES CALCULATED USING 
THREE DIFFERENT PROCEDURES 
DIFFUSWITY ,bi,, IN FT2/SEC 
P=lOOOATM Ml= 1 M2=0 z1= I 
PFUEL/P = o 
T-DEG K JL JSC aI-3 
PFUEL/P = 0.1 
)L s3c )R 
PFUEL /P = 0.233 
3L lssc JR 
I--------------------------------- 
0.3215E 01 O.+ZSPE 01 0.329X 0, 
0.2350E 0, 0.317LE 01 0.23LbE 0, 
“.lL61E 01 0.22PlE 01 0.1637t 0, 
“.112lE 0, 0.1610E 01 O.lOLIOE 0, 
0.72LlE 00 O.lOBIE 01 O.L?O?E 00 
“.538+E-00 0.1063E 00 0.3.536E-00 
O.t418E-00 0.44682-00 0.,9.5E-00 
O.,,59E-00 0.291,E-00 O.,%OE-0, 
0.5234E-01 0.1106E 0, O.Z,IOt-0, 
PFUEL/P = 0.633 
__________________-_--------------------------- 
“.,““UE 06 O.,O’,7L 01 C.4012F Cl O.ZY46E 01 
O.s”“OE 05 0.72,~E 0, O.ZPeZE 01 O.ZLOBE 01 
C.B‘“OE 0, 0.~~74~ c, 0.2,34L Cl 0.1452E 01 
O.?OOOE 05 O.,CLlE CL t.1419E 01 @.9523E 00 
“.‘OOOE 05 o.cdZLt 00 0.990X CO 0.5868E 00 
0.5000E 05 O.,075E-CO 0.6291L CO O.,317E-00 
“.4OOOE 0, 0.2223E-LO C.,W.LE-CO O.,663E-00 
O.,O”OE 05 O.,076E-CO 0.2465E-CO 0.6911E-01 
0.2001)E 05 o.,t.a,E-0, u.,IISE-CO O.l’IZZE-“1 
O.,,,,E 0, O.~lllE 0, 0.31C.E 01 
0.22BIE 01 0.3010E 0, 0.22546 01 
0.1614E 01 0.220.5E 0, 0.1556E 01 
0.1093E 01 O.lSIlE 01 O.lOZSE 01 
0.7024E 00 O.,O,,E 01 0.6336E 00 
O.,Z,EE-00 0.6640E 00 0.36091-O” 
0.23,2E-00 0.4,16E-00 O.,“Z+E-00 
O.l,OIE-“0 0.2651E-0” O.l5,5E-01 
O.,O,OE-0, O.‘,WOE-0” 0.2099E-01 
PFUEL/P = 0.5 PFmL/P = 0.367 
___________.____-_-_-------------------------- 
0.1000E oe o:,ZBSt 0, 0.432,E Cl 0.3602E 01 
0.9000L 05 “.z40*t Cl t.3272L ‘1 O.Z*kbE 01 
0.6COCt 05 0.1102t 0, C.237t.L 01 O.,L%E 0, 
0.7000C 05 0.,,58E 0, “.lbl,E 01 O.llZOE 01 
0.6000t “5 0.74BYE CL 0.1137t 01 0.6968E 00 
0.50EOE 05 0.4521E-00 t.7435E CO O.,*PSE-OC 
0.5000t 05 0.2509E-CO C.SIqlE-CO O.Z028E-00 
J.YOOOE 05 O.,204t-r)O “.,YO,E-CII 0.11222E-01 
“.ZOOOL 05 o.,,BbC-Ol-~.306,L 02 0.2228E-01 
PFUEL/P : 0.767 
____--__----__-------- 
0.3,,8E 0, O.C49bE 01 
0.2,52k 01 0.3362E 01 
0.17,9E 01 0.25LBE 0, 
0.,,85L 01 0.173ot 01 
0.1676E 00 O.,,I)ZE 0, 
O.beb,E-00 0.7823E OC 
0.2519E-00 0.5L05E 00 
O.,236E-00 0.3510E-00 
O.,5”llE-Ol-0.1353E 0, 















































0.2256E-0, O.ZZbOE-01 “.5624E-0,. 
PFUEL/P = 0.9 PFUEL/P = 1.0 
O.,““OE Lib 0.3456E Cl C.~LSSE Cl O.,blOE 01 0.3505E 01 O.G?B+E 01 0.366lE 0, 0.35128 01 0.4197E 0, O.YL.ZE 0, 
‘0.9GOOk 05 0.2517E 01 C.3523E 01 0.260lE 01 0.2575E 0, 0.35’C.E 0, 0.263PE 0, U.236F.E 01 0.3,99E 0, 0.264.E 0, 
“.(IOJOk 05 o.,LIO>C 01 0.2577E 01 O.lDObE 01 O.IE.,,E 0, 0.2636E 0, O.,(I,CE 01 0.1.545E 01 0.2665E 01 O.,I),Ok 0, 
“.?FOOE 05 O.,232I Cl C.1833E 01 C.1198E 01 0.125,E 0, O.,BIOE 0, O.lZ,IIE 0, 0.1265E 01 O.,906E 01 0.,2225 0, 
n.*n,.nr “5 “.R”lbF cc C.lPC5F 0, 0.16e.sE 00 O.tlblE 00 0.1304E 01 0.7616E 00 0.0319t 00 0.1353E 0, 0.7&.59L 00 _ . _ _ _ _ _ _ _ ___-_-_ _- _... -._ ~~~ 
O.~OoOt 05 “.4896k-C0 C.BSOSk co O.,YlIE-00 0.4PPBE-00 0.8825E 00 O.+4OSE-00 0.50658 00 0.9038E 00 O.,S,PE-00 
0.5OOOE 01, 0.2727t-CO ,,.5Le,t CO O.Z,ME-00 0.2788E-00 0.5W.OE 00 O.Z223E-00 0.71P,E-00 0.5YllSE 00 O.ZZZ,t-00 
0.3000E 0, o.,ZPlt-00 t.~l67k-C0 0.8715E-01 O.,,Z,E-00 O.‘,46+E-00 O.POSPE-01 0.13266-00 0.55,,E-00 O..3905E-0, 
0.2OOOE 0, o.,,17E-O,-C.SlC1E CO 0.2307E-01 0.4.5,4E-Ol-O.,l.SSE-00 O.Z,ZlE-01 O.GB+?E-Ol-0.3P,OE-00 0.233lE-0, 
P = 1000 ATM M,= 238 M2=0 zl=I Z2=l 
pFUEL/p = o PFIJEL/P = 0.1 PFUEL/P = 0.233 
T-OEG K )L ssc =R =L =sc 3.R JL Jsc =.Q ____-_________-_-_______________________----------------------------------------------------------------------------- 
“.l”U”E 186 0.307lC 01 C.SOllE 01 0.2955E 0, O.,,,ZE 0, O.+l,6E 0, O.,LG,E 01 0.32,SC 01 0.4251E 01 O.,296E 0, 
0.1000E “5 0.2212E 0, “.296!E Cl C.ZlOIE Cl 0.2287E 01 0.3059E 01 0.2253E 01 0.2359t 01 0.317,E 0, O.23b6E 0, 
O.IOOOE US O.,SI*E 0, 0.213% CL 0.1451E 0, 0.161hE 01 0.2208E 01 0.155F.E 01 0.1661F 01 0.2296E 0, 0.1636E 0, 
“.?OOOE Us 0.1061C 0, “.lSIBE Cl 0.9521E 00 O.lOP,E 01 O.lSSlE 0, O.,024E 0, O.,,ZIE 0, O.lb,OE 0, O.,ObOE 0, 
“.‘C30E 05 “.6819E CO O.P’)COE CO 0.5866E OC 0.7022E 00 O.lOHE 01 0.6335E 00 0.7265E 00 O.,OB?E 01 0.670% 10 
O.%OOE OS “.4C74E-CO 0.62POE CO O.I,lLE-CC O.,Z,bE-00 0.6L3bE 00 0.3608E-00 0.5312t-00 0.706,E 00 O.,b35E-00 
0.4000E 05 0.2223E-i0 C.YBSOE-CO O.,6‘3E-00 O.ZY,,E-00 0.51,5E-00 O.l(123E-00 O.ZS,?E-00 0.+5671-00 O.,PI5E-00 
“.JOOOE 05 O.,Ol5E-00 0.24HE-CO O.L?OPE-01 O.llOIE-00 0.2650E-00 0.7553E-01 O.L,59E-00 0.29731-00 0.7958E-0, 
U.ZO”“E 05 O.,562E-0, O.,7,4E-CO O.,922E-01 O.h029E-01 O.+,,PE-00 O.ZOWE-01 6.5233E-0, 0.1105E 01 O.Z,BOE-0, 
PFUEL/P = 0.367 PFUEL/P = 0.5 PFUEL/P = 0.633 
0.1000E ot 0.328SE 0, t.6313E C, C.,GO,E 01 
0.9000E 05 0.250JE 01 0.321,E 0, 0.2445E 0, 
O.(1000E OS 0.1702E 0, 0.2,lLE 01 0.1693E 0, 
0.7000E 0, 0.1157E 01 O.,672E 01 O.,I,PE 01 
0.6000E OS O.ISBlE CC O.lL36E 01 0.69661 00 
0.5000E OS 0.652,E-CO 0.7432E 00 0.3994E-00 
0.4000E 05 0.250bE-“0 O.hl%E-CO 0.202(IE-00 
O.JOOOE 05 O.,ZOlC-00 O.,YCZE-CO 0.8220E-0, 
O.Zr)OOE 05 C.,3”5E-Ol-C.,OCZE C2 0.2221E-0, 
O.YY+,E 01 0.‘4941 0, 0.3583E 0, 0.3403E 0, 0.6597E 01 0.3350E 0, 
0.2,52E 01 0.33611 01 0.2506E 0, 0.2495E “1 0.344,E 0, 0.2556E 0, 
O.,llBE 01 0.24411E 01 0.1738E 0, O.ll72E 0, O.Z,,,E 0, O.,lWE 0, 
O.,,OSE 01 0.1729E 0, 0.1150E 0, O.,209E 0, O.,lbZE 01 O.,,%E 0, 
0.7615E 00 O.,lIIZE 01 O.l,IOE 00 0.1850E 00 O.,ZZ,E 0, 0.1339E 00 
O.,66,E-00 0.7821E 00 0.4l,lE-00 “.571,E-00 0.8168E 00 O.+ZZ,E-00 
O.Z589E-00 0.5,OYE 00 0.209,E-00 O.ZbbOE-00 0.5396E 00 O.Z,SZE-00 
O.,ZME-00 O.,569E-00 0.85,&E-01 0. ,ZLlE-00 O.Y1165E-00 0.8,lbE-0, 
O.,506E-Ol-0.1352E 01 0.2260E-01 0.4622E-Ol-O.lZlSE 00 0.2285E-0, 
&ML/P = 0.767 PFUEL/P = 0.9 PFUEL/P = I.0 
_- _--____ .-- -----_ - ------ -_--- --_--__-_---. 
0.1000E 06 ‘).3455E 01 O.+b93E 01 O.YL09E 01 
0.9000E OS 0.2536E 0, C.3522E 01 O.ZIOOE 0, 
0.t3000E 0, 0.1503E 0, O.ZSlIE 01 0.,80&E 01 
O.IO”“E OS O.,P,ZE 0, 0.1833E 01 O.,,‘)!,E 0, 
O.WO”E 05 0.80,,E 00 0.12151: 0, 0.7486E 00 
O.W”OI “5 0.4893E-CO O.ISC,E CO 0.4,10E-00 
O.,OOOE 05 0.2126E-00 C.561,E CO O.ZlISE-OC 
0.3000E OS 0.1296E-00 O.+,CIE-CO 0.81, IE-01 
0.20OOE OS O.,726E-O,-0.515PE 00 O.ZYObE-0, 
._. ___-__ ---_-_----_-. _----- -- ___-- 
0.3501E 01 O.+1(12E ,O, 0.3460E “1 
O.Z,lYE 01 0.3594E 
0.1531E 01 0.26351 
g 1 0.2L38E 01 
1 0.1534E 0, 
0.1253E 01 O.,ILIOE 01 O.,ZlIE 0, 
0.8lbbE 00 O.,YOYE 01 0.16lSE 00 
0.4SPbG00 O.bbZYE 00 D.UO,E-00 
0.2187E-00 0.595bE 00 0.2222E-00 
O.,,ZZE-00 O.,,bYE-00 O.POS,E-0, 
O.,l,YE-O,-0.5,14E-00 O.ZYZ,E-0, 
.-_ ---------------____---. .- ---_. _--_ 
0.3511E 01 0.51961 0, O.,M,E 0, 
0.23651 01 0.3198E 0, 0.214SE 0, 
O.lB+SE 01 0.26645 0, 0.1.4OE 0, 
0.1264E 0, O.,906E 0, 0.1221E 0, 
0.8317E 00 O.,342E 0, 0.7651E 00 
0.50CYE 00 0.903LE 00 O.MYIE-00 
0.2792E-00 0.591,E 00 0.2223E-00 
O.lYZbE-00 O.+S,OE-00 0. .90x-0, 
O.MME-OI-O.YPOPE-00 O.Z,YlE-0, 
78 
TABLE IU (CONT’D) 
BINARY INTERIONIC DIFFUSIVITIES CALCULATED USING 
THREE DIFFERENT PROCEDURES 
DIFFUSIVITY ,dii, IN FT2/SEC 
P= 1000 ATM Ml -238 M2=0 z1=2 Z2=l 
PFUEL/P = o PFUEL/P = 0.1 
T-OEG K =L =sc =R =L =sc =R 
----------------------------------------------------------------L--- 
o.lOOOE Ob 0.92,HE 00 O.llClE 01 0.7813E 00 O.F*‘OE 00 O.,YYOE 01 0.846.E 00 
0.9000E 0, O.b,B,E CO 0.9615E ~0 0.56551 00 0.69.1E 00 O.,O,lE 01 0.6056E 00 
O.*OOOE 05 O.,*,IE-CO 0.717,E CO O.,?O*E-00 0.5004E 00 0.751,E 00 O.,Z,IE-00 
0.7”00E 05 0.332DE-CC O.>lJlE CO 0.25lSE-00 0.34531-00 0.556&E 00 O.Z,.*E-00 
O.*OOOE 05 0.2195~~00 0.1669E-CO 0.1595E-00 0.22191-00 0.3914E-00 O.,lYYE-00 
0.5000E OS O.,,bOE-00 0.2584E-CO 0.9065E-0, O.,424E-00 0.2”21E-00 0.9944E-0, 
0.4000E 05 O.,i?19E-0, O.ZOOIE-CO 0.55861-0, O.*YZ,E-01 0.23341-00 0.5011E-0, 
0.3000E 05 O.,295E-0, C.7399f CO O.l927t-“1 O..+**E-01 0.9674E 01 “.2135E-0, 
0.2000E OS O.,*49E-Ol-O.Z*ZOE-0, 0.5454E-02 O.l<9*E-Ol-O.,POSE-01 O.bOIZE-02 
PFUEL/P = 0.367 PFUEL/P = 0.5 
____----______-__________-_______________---------._______--___-________ 
“.,‘,“OE 00 “.,OOZE “L “.,44SE 0, “.92,9E “0 0.1025E 01 O.lS9,E 01 0.9559E 00 
O.Y”“I)E 0, “.742&E CO O.,,O5E 0, O.*6+9E 00 O.l*,,E 00 O.,,b?E 01 0.6829E 00 
o.*oooE 05 0.5144E CO O.J,,OE CO O.+*ZYE-00 0.5409E 00 O.Ll**lE 00 0.4155E-00 
J.lJJOE 03 O.J,,SE-00 0.6153t CO 0.3012E-00 O.,*25E-00 O.b467E 00 0.,1&E-00 
O.(rOOOE “5 “.Zbl+E-CO 0.553*E-00 O.l925E-00 O.ZISLE-00 0.503,E-00 O.,9**E-“0 
0.5000E 05 O.,Sb,E-CO O.,,!i?k00 O.,,,,E-00 O.l630E-00 O.YOlOE-00 0.1,5lE-00 
O.+OOOE 05 0.9,‘,OE-0, C.,,53E-CO O.S,,lE-01 0.9167E-01 U.*lbYE-00 0.5917E-0, 
“.,OOOE 05 O.,OlOE-O,-O.,6,5E-CO 0.2,59E-01 0.5272E-Ol-O.Z?ZZE-00 O.ZGlZE-0, 











PFUEL/ P = ‘0.767 
-__--__--_---------------------- 
0.1066E 0, O.l’r8,E 0, 0.983,E 00 
0.19,bE CO O.122YE CL O.lllOC 00 
0.5146E CO 0.9330E CO O.+%,E-00 
O.,OZ,E-3” 0.706X CO O.,,OW-00 
O.Il‘OE-CO 0.54,Zt CO O.ZOJ,E-00 
O.ll+ZE-CO C.+515E-CO O.lZ,IE-CC 
O.,“SZE-CO O.bZSE CO 0.62,9(-0, 
0.56bSE-Ol-C.lbPSF-CO O.Z’)OPE-01 
“.2s,3E-O,-O.l,SLL-O, 0.67298-O* 
PFUEL/P = 0.9 .-------------_-------. 
O.lO.SE 01 0.1622E 01 
O.IOISE 00 0.1255E 01 
0.5IbZE 00 0.964lE 00 
0.5115E-00 0.1341E 00 
0.2115E-00 0.5,OOE 00 
0.,7931-00 O.+tWZE-00 














P= 1000 ATM M, = 238 M2 =o z, =3 
pFUEL/p = o 










0.*659C-C” O.bb54E co 

















&EL/P q 0.367 
_I-___--__--___-____---____-____-_______ 
O.lOOOE 06 0.511,E 00 O.)en?ZE CO O.,Z,,E-“U 
0.9000E 05 0.1827E-CO 0.6114E CO O.,065E-00 
0.1000E 05 0.2792E-00 O.hB,PE-00 0.2,35E-00 
0.7000E 06 O.lPlbk-0” O.Ylllf-CO O.l,ZZE-00 
0.6000E 05 O.,35,E-00 C.,O%E-CO 0.~9331-0, 
0.5000E OS O.Be.55E-ill 0.3094L-CO 0.5111E-0, 
O.,OOOE 05 0.5*7*E-01-O;l*,~~D1 i);.?hblllE~nl 
O.,OOOE 05 0.3521E-OL-0.3*75E-01 O.l,OlE-01 
0.2000c 0, O.,l,,E-Ul-O.S553E-02 O.YO,,E-02 
PFUEL/P = 0.767 
---I--_-------_------~-----_ 
O.IOOOE “6 0.548’4E 00 O.b824E 00 0.,5361-00 
0.9OOOE 0, O.+,35E-00 0.7037E UO 0.321~~00 
0.1000C 05 O.,O,OE-00 0.562OE CO 0.2297E-00 
O.lOOOE OS 0.2ll.E-00 o.*s**E-co 0.1*37t+00 
0.6000E OS O.l509E-00 0.4122k-00 0.9701E-0, 
0.5000E 05 O.,olbE-06 0;-5160131 ~~-:SbTlE~~I 
O.,OOOE 05 0.6597E-Ol-0.282OE-CO O.t929E-0, 
0.3000c 05 0.3943E-Ol-O.Y179E-01 O.lla9f-0, 
O.tWOE 05 0.203,E-01-0.422X-02 O.YZO,E-02 
PFUEL/P = 0.1 
=L =sc =R --- ---- - ---__--------- -- ---__- 
O.,l.SbE-00 0.7132E 00 O.,HX.E-00 
0.356LE-00 0.55326 00 0.2797E-00 
0.25WE-00 0.,2321-00 O.,9+0E-00 
O.,Il.E-00 O.YtllE-00 O.,215E-00 
O.,BZ.E-00 0.2489E-00 O.*013E-0, 
0.7919E-01 O.Z,YlE-00 0.4613E-0, 
O.,9lOE-01 O.+OZYE-00 O.ZYb,E-0, 
0.2935E-Ol-0.5235E-0, O.lOOZE-01 
O.,SZYE-Ol-0.5024E-02 0.25611-02 
PFUEL/P = 0.5 
.----------I ---- -------- 
“.5241E 00 O.IZlZE 00 O.,358E-Of, 
O.,931E-00 O.C,lPE 00 0.,,,,E-00 
0.2*1OE-00 0.5093E 00 O.Z,99E-00 
O.ZOME-00 0.504.E-00 O.l,LlE-00 
0.1401~00 O.Y,llE-00 0.9234E-01 
0.9352E-0, O.,803E-00 0.5,76E-0, 
3.6CO4~-V.5712C VU O.Z,,OE-0, 
O.Y*OZE-O,-O.,59lE-0, 0.,140~0., 
O.lW*E-Ol-O.,,ZSE-02 O.Y,ZPE-02 
. - - - I - - - - - - - - - -  
0.5599E 00 0.9114E 00 0.4‘088-OC 
PF,,EL/P = 0.9 
“.,224E-00 O.l,OZE 00 0.33412-00 
0.3112E-00 0.5‘77E 00 0.235.E-00 
0.225YE-00 O.,SIlE-W 0;,56bE-00 
O.,lSbE-00 O.,,,YE-00 0.9902E-0, 




PFUEL /P = 0.233 
=L =SC =R 
0.9159E 00 0.1390E 01 O...,OE 00 
3.122OE 00 0.1060E 01 0.641SE 00 
0.5,WE 00 0.19265 00 0.4454E-00 
0.359,E-00 0.5*,9E 00 0.29531-00 
0.2312E-00 0.4230E-00 O.,.,lE-00 
O.l499E-00 0.3159E-00 O.lOIIE-00 
O.B**,E-01 0.21425-00 0.545‘E-01 
O.+193E-Ol-0.1023E 00 0.2264E-0, 
0.2,,9E-Ol-O.,128E-01 0.630.E-02 
PFUEL / P = 0.633 
0.1046E 0, 0.1538E 0, 
0.118OE 00 O.l,WE 0, 
0.56221 00 0.9005E 00 
0.39281-00 0.6161E 00 
0.263*E-00 0.5L22E 00 
U.,*11E-00 O.S15,E-00 
O.lOlbE-00 0.5061E 00 
“.54l*E-Ol-O.ZZOlE-00 
O.ZIS,E-O,-O.,IP,E-0, 
PFUEL/P = 1. 
------__---___-_____---. 
O.lOIBE 01 O.lIZPE 0, 
0.1276E 00 O.,OlZE 0, 
0.5918E 00 0.919% 00 
O.SlLZE-00 0.75OLE 00 
O.Zb,?E-00 O.*OO*E 00 
“.1826E-00 0.5162E 00 
























PFUEL / P = 0.233 
JL =sc JR .___________________----------------- 
0.49599-00 0.7525E 00 0.,09&E-00 
O.,705E-00 0.58691 00 0.2953E-00 
O.Z*,,E-00 0.+5321-00 0.2054E-00 
O.lbP’)E-00 O.,SOOE-00 O.l365E-00 
O.l291E-00 0.27871-00 O.W,OE-01 
O.M,hE-01 0.25061-00 O.*PI.E-01 
0.53lOE-01 O.,YlYE 01 0.2552E-0, 
0.319lE-Ol-0.4,1.5E-01 O.lOb*E-01 
O.l6*7E-O,-0.5735E-02 0.2995E-02 
PFUEL / P = 0.633 
-------------------- 
0.5312E 00 0.8524E 00 
0.4039E-00 O.*l*ZE 00 

















PFUEL/P = 1.0 
.----_---____--_------- 
0.5611E 00 0.91591 00 O.,LSYE-00 
O.YlY,E-00 0.595+E 00 O.,,.,f-00 
0.314.E-00 O.LOOIE 00 O.tYS.E-00 
O.Z214E-00 0.502.E 00 O.lST5L-OQ 
O.l*OIE-00 0.49*3E-00 0.99.SE-0, 





TABLE III (CONT’D) 
BINARY INTERIONIC DIFFUSIVITIES CALCULATED USING 
THREE DIFFERENT PROCEDURES 
OIFFUSIVITY .aii, IN FT2/SEC 
P= 1000 ATM M, q 238 M2=,l z,= I Z2’ I 
PFUEL/P = o PFUEL/P = 0.1 PFUEL /P = 0.233 
T-DEG K =L =sc =R =L =sc =R =L =sc =R 
_.. _ -_-_--__-__--_---_-_--------------------------~-~==------=----------------------------------- 
O.,OOOE 06 o.,,~oE-CL O.Y,l,E-01 C.6886E-0, O.,,23E-0, 0.9622E-0, 0.1350E-01 O.?5lSE-01 0.9955E-0, 0.1705E-01 
0.9COOE 05 0.52,~E-01 0.6923E-01 0.492&E-01 0.5357E-0, O.l,51E-01 0.5268E-01 0.549,E-0, O.l&lZE-0, 0.553,E-0, 
O.BO”JE 05 o.,bBr,E-0, 0.49.?7E-01 0.3393E-01 0,3173E-0, 0.5,6,E-0, 0.3636E-0, 0.3882E-0, 0.536BE-0, 0. ,BZbE-0, 
O.,OCOE 05 0.24t,,C-C, 0.3656E-01 0.2226E-Oi 0.25,5E-0, 0.3602E-01 O.Z393E-0, 0.2135E-01 0.3163E-0, 0.2525E-01 
0.60OOE 05 o.,59+t-0, 0.23,4E-Cl O.,311E-01 O.,&ZE-01 0.25lbE-0, O.l4BlE-01 O.,698E-0, O.ZShZE-0, O.l5LBE-0, 
0.5fiOOE 05 o.‘),Z‘,E-02 O.,470E-01 O.1752E-02 O.SeS?E-02 O.,552E-0, 0.84351-02 O.lOZJE-0, O.l65lE-01 O.BPLSE-02 
r).,OOOE 05 0.5,97t-02 o.bPllE-02 0.3887E-02 O.%W.E-02 0.9620E-02 O.&ZI,E-02 J.SbSOE-02 O.,O++E-0, O..%t,E-02 
0.3000E Ob 0.25,,,-02 0.516,t-GZ 0.16lSE-02 0.2590E-02 0.6196E-02 O.,?bbE-02 0.2709E-02 0.6950E-02 O.l.%lE-02 
O.ZOOOE 0, 0.1328t-C, G.&CC&E-C2 0,4492E-03 O.S,,BE-03 O.lO,tlE-01 0.4907E-03 0.9895E-03 0.2584E-0, 0.5096E-03 
PFUEL/P = 0.367 PFIJEL / P = 0.5 PFUEL / P = 0.633 
________________________________________----------------------------------------------------------------------------- 
O.,OdOE 0‘ o.,679E-“1 0.1025t-CO O.T952E-0, “.lWhE-0, O.,051E-00 O-8143+01 0.7956E-01 O.,075E-00 O.O3OOE-0, 
“.JO‘OE 0’~ o.,L,Y~-“, o.?*‘lbt-Ol 0.>‘llbE-01 0.57,2E-0, O.I851E-0, O.,L(59E-0, O.Sb,+E-01 0.805lE-0, 0.5911E-0, 
“.IUO”E 05 “.3979E-0, O.,555t-“L 0.3919E-01 o.hOb+E-0, 0.5722E-0, O.h062E-01 O.S,L.?E-0, 0.5818E-0, 0.4lhBE-0, 
O.IOOOE 05 0.2106E-01 “.39C9E-CL O.Zo,lE-0, 0.7769E-01 O.GW,E-0, O-2689+01 0.282&E-0, 0.4,67E-0, 0.2149E-0, 
0.600OE 05 0. I 749t-0, 0.26STE-Cl O.l629E-01 O.,794E-0, 0.2762E-0, O.,616E-01 “.18,5E-01 O.ZBbZE-01 O.l716E-01 
d.,OOOE 05 0.,057t-“1 “.,,,?E-01 0.933LIE-02 O.,O90E-0, O.,BZBE-“1 0.962BE-02 O.l118E-01 O.,*lOE-01 0.98LBE-02 
“.4000E 05 0.58b+t-02 C.,,ZlE-0, 0.414OE-02 0.6052C-02 O.,,93E-0, 0.4888E-02 0.6220E-02 O.l262E-01 0.5007E-02 
0.3000E 05 o.z~~,,c-“2 c.,,ZOE-C2 O.l922E-02 O.ZEBBE-02 0.8345E-02 0.1968E-02 0.2963E-02 0.9037E-02 0.2005E-02 
O.ZOOOE 05 o.,o~~E-cZ-C.,,~~C CO 0.5207E-03 0.105~E-02-0.,lbZE-OI 0.5283E-03 O.lOB,C-OZ-O.L686E-01 0.534X-03 
PFUEL/P = 0.767 PFUEL/P = 0.9 &EL/P q I.0 
________________________________________--------------------------------------------------------------------------- 
“.,““OE *(I o.BO,BE-Cl C.,OS?E-CO 0.863X-0, O.B,YlE-0, O.ll,BE-00 0.8555E-“1 0.8209E-0, “.,,2,E-00 0.8605E-0, 
0;9nOOE 05 0.5929E-CL 0.8233t-01 0.601PE-01 0.6O,IE-0, O.BhOZE-0, 0.6168E-01 O.SSZTE-01 0.1476E-01 O.&lBhE-0, 
“.B”OOE 05 0.42,4E-C, C.bCP4E-CL 0.4272E-01 O.,ZB,E-0, 0.6,6,E-0, 0.4287E-0, 0.4313E-0, 0.6228E-0, O.h,O,E-0, 
O.IOOOE 05 0.228OE-C, 0.42WE-01 O.ZBOlE-0, “.2929E-0, 0.4395E-0, 0.2846E-0, 0.2956E-0, O.G55E-0, O.ZBSSE-0, 
O.bOOOE 0, o.,B,~E-0, 0.2957E-0, O.l15OE-0, O.,909E-01 0.3047E-0, O.,?BOE-0, O.l944E-0, 0.3138E-0, O.LTIOE-0, 
0.5000E 05 0.,,44~-0, o.,PBBC-Cl O.lOOBE-0, O.,LLBE-01 0.2063E-01 O.,029E-01 O.,,84E-01 O.ZllZE-01 O.lO,lE-01 
O.SOOOE 05 0.63,4E-02 ~.,328E-C, 0.5108E-02 0.65,SE-02 O.l393E-0, 0.5,95E-02 0.6528E-02 O.lIPPE-0, 0.5,97E-02 
0.3000F “5 O.,O,,E-C2 0.973Bt-CZ 0.203IE-02 0.30Y,E-02 o.,Oh,E-01 O.Z,llE-02 O.SlOOE-02 O.,054E-0, O.ZOB,f-02 
“.Zooot 0, ~.,,os~-“2-“.,2C6E-C, 0.519lE-03 O.,,25t-OZ-0.9782E-02 0.552bE-03 O.l,,,E-OZ-0.9,39E-02 0.5459t-03 
P= 1000 ATM M,= 238 M2= I z,=2 Z2=l 
pFUEL/p = o PFUELJP = 0.1 PF,,EL/P = 0.233 












































O.,OOOE 05 0.2184E-02 C.8048F02 b.l,,lE-0: 
O.,OOOE 02 O.l,85E-02-0.8~52E-02 0.559,E-03 











































































0.2282E-0, 0.325OE-0, 0.2083t-0, 
O.1688E-0, 0.247BE-0, O.,SOOE-0, 
O.lZ,ZE-0, O.l153E-01 O.lOhlE-0, 
(1.8394E-02 O.l36lE-0, O.k.POhE-02 
0.5568E-02 O.PBIPE-02 O.‘,,,,E-02 
0.350+E-02 O.?,LYE-02 0.2586E-02 
O.ZO?ZE-02 0.6654E-02 O.,215t-02 
O.l121E-02-O.l6+2E-0, O.SZP,E-03 
0.5025E-03-0.40,9E-03 O.,S?SE-03 













PFUEL/P = 1 .O 
O.,“OOE 06 0.2493E-0, C.3657E-0, 0.229860, 0.2536E-01 O.,lP,E-0, 0.2334E-0, 0.2542E-01 0.3808E-0, 0.2355E-0, 
0.9000E 05 O.l856E-01 0.2859E-01 O.,IIZE-01 O.l.,*OE-01 0.294lE-0, 0.,689+0, O.l7OlE-01 0.2507F-0, O.I,01F-“1 
O.B”O”E 05 O.,,+,E-0, O.Z,(I,E-0, O.,,&OE-0, O.lYlOE-01 O.Zt%E-01 O.,,79E-0, O.l385E-01 O.ZZPOE-01 O.,,.59E-0, 
O.IOOOE 05 O.P,OIE-02 0.1651E-01 O.?73IE-02 0.96171-02 O.lI,BE-0, 0.7815E-02 O.*?YOE-02 O.l155E-0, 0.1947E-02 
0.6000E 05 0.6335E-02 O.l265E-01 0.487CE-02 0.6495E-02 O.,,,YE-0, 0.5963E-02 0.6657E-02 O.lSO,E-0, 0.500bE-02 
0.5000E 05 O.SO?ZE-02 0.1056C~Ol 6.2832E-02 0.419lE-02 O.L,hE-0, 0.2900E-02 0.42696-02 O.lZOlE-0, 0.29261-02 
O.hOOOE 05 0.2460E-02 O.,457E-0, O.,454E-02 0.2539E-02 O.,831E-01 O.,,BZE-02 0.255&E-02 O.l872E-01 0. ,,BSE-02 
0.3000E 05 O.,324E-OZ-O.+430E-02 0.506,E-03 O.l364E-OZ-0.395,E-02 0.6,32E-03 O.lYlOE-OZ-0.3890E-02 O.LO,,E-03 













TABLE XI (CONT’D) 
BINARY INTERIONIC DIFFUSIVITIES CALCULATED USING 
THREE DIFFERENT PROCEDURES 
DIFFUSIVITY ,aij, IN FT’/SEC 
P= 1000 ATM Ml=238 M2= I Z,’ 3  z2= I 
K 
-- 




















PF”EL/P = 0.233 
=L asc =Fi ,___________________-------------- 
“.,,59E-01 “.1159E-“1 “.957bE-“2 
“.1661E-“2 “.1372E-0, “.69”5E-“2 
“.629.¶E-02 “.I”6”E-“* “.41”2E-“2 
0.45381-02 “.BL83E-“2 “.319IE-02 
“.,“LlE-“2 “.b5LSE-“2 0.19991-02 
“.L9,2F”2 “.6”45E-“2 “.1157E-“2 
0.,241E-“2 “.307”E-“1 “.59b6E-03 
“.l~blE-“3-“.1”26E-“2 0.24931-03 
“.389,E-“3-O.ll”,E-“3,O.,OOLE-“A 
&EL/P = 0.367 PFUELJP = 0.5 PF,,EL/P =  0.633 
________________________________________-----.___--_-_____________----------------------------------------------- 
0. looat 0‘ “.,,95E-CL C.IL43L-CL 0.99ZLE-“2 “.,ZZTE-“1 “.,92OE-01 “.IOL’)E-“I O.,256E-0, 0.19938-01 “.,O,,E-0, 
“.PO”“E “5 “.“%,E-“2 “.,,‘16t-“I “.,lbSE-02 “.92”SE-“2 “.,5LlrE-“I “.,36,E-“2 “.9453E-“2 “.I,OLE-0, O.,535E-02 
0.8”““E us “.Lsz,F-02 “.,,,IE-“1 “.4992E-“2 “.6,3,E-“2 “.,LP,E-“1 “.51+OE-“2 “.6926E-“2 “.,253E-a, 0.52671-02 
“.l”““E “2 “.*6,9F-“2 C.BBI’)E-‘* “.3324E-“Z “.,IBGE-02 “.9465E-“2 “.3429E-“2 “.+93,E-“2 O.L”I”E-0, “.3516E-02 
0.6”““E “5 “.,,59t-“2 “.,238t-CZ “.2”LIBE-“2 “.329”E-“2 “.,989E-02 0.21591-02 “.3412E-“2 “.B,82E-“2 0.22,8E-02 
0.5”““E “5 0.20,,E-CZ “.7235E-“* “.L213E-“2 “.2,(16E-“2 “.BIPIE-“2 “.125,E-“2 “.2283E-“2 “.,“92E-0, “.L29*E-“2 
0.4”““E “5 “.,326L-“2-“.3,,3E-C, “.bZblE-“3 “.14”4E-“2-“.133SE-“I “.649BE-“3 “.,4,5E-“2-0.86211E-02 “.668,E-0, 
0.3000t “5 “.e”,2E-“,-“.9”59E-C, “.259LE-“3 “.B+Z”E-“,-“.8394E-0, “.2665E-“3 “.8135E-“3-O.,85”E-03 0.27261-03 
V.2”““E JS “.~,55E-“J-C.,“~~E-C3 “.,IB,E-“5 “.4363E-“3-“.,“34E-“3 O.T,LSE-“4 “.+566E-“3-“.1”“8E-03 O.,4,6E-04 
PFUEL/P = 0.767 PFUEL/P = 0.9 PF”EL/P = 1.0 
______^________________________________________________---------------_____-----____-----_---------------------- 
“.L”““L “6 “.,283E-a, 0.2063E-“1 0.1”6”E-0, “.,3”9E-0, “.2131E-“1 “.1”71E-“1 “.,313E-“1 “.ZL+IE-“1 “.L”88E-“I 
“.P”““t 0.5 0.966,E-cz “.L645E-“L “.7662E-“2 “.9O,SE-“2 O.,,OIE-O, “.IBI”E-02 0.87391-02 O.L392E-“1 “.,11,E-“2 
“.tl”““E “5 “.,,“b~-“2 “.,,I4E-“I “.55,1E-“2 “.,2,6E-02 O.,3,4E-0, “.56b6E-“2 “.,359E-“2 “.L4”4E-“1 “.55”1E-“2 
0.7”““E “5 “.5”8zC-~2 ‘.,“l~t-“1 “.3593E-“2 “.52,9E-“2 “.,,39E-“I “.Xb”E-02 0.52931-02 “.,1,6E-0, 0.36831-02 
“.b”““E “5 “.35ZBE-“2 “.9636E-“2 0.22696-02 “.,63BE-“2 “.,“55E-01 “.23,5E-02 “.3,49t-“2 “.IILOE-“1 0.233*E-“2 
0.5”““L “5 “.13,5E-“2 “.,3,“E-“I 0.1326C-02 “.2463E-“2 “.1768E-“1 “.136OE-02 0.25201-02 “.216OE-OL O.,3,2E-“2 
“.+“““E “5 “.,5,2~-“2-C.b593E-“Z 0.t.848E-“3 “.lb”bE-“*-“.546”E-“2 0.698e.E-“3 “.,LLLE-“Z-“.5X.,+“2 0.,0&E-“3 
0.1”““E “5 “.~2,9E-G2-~.,432E-“3 “.2779E-“3 “.9568E-“3-“.,1”6E-“3 “.29,2E-“3 “.PLZLE-“3-“.,“61E-03 0.21741-03 
“.2”““C ;I:, “.4,48t-a,-“.7813t-“4 “.,SPBE-“4 “.49”4E-“3-“.9,“,E-“4 “.155,E-“1 “.,963E-“3-“.96+6E-OS “.159LE-0. 
p =  1000 ATM M, =  238 M2  = 238 21’2 Z2’1 
pFUEL/p = o &EL/P = 0.1 PFUEL/P = 0.233 
T -DEG K =L =sc %  =L =sc al? =L =SC %I 
“.I”““E “6 0. ,984E-“2 0.2,63E-“2 0. L693E-“2 “.Z”llE-“2 “.285bE-“2 “.LB,BE-“2 “.2”95E-“2 “.29.,5E-“2 “.L9,3E-“2 
0.7”J”E “5 “.,45,E-“2 “.2319E-“2 “.1214E-“2 “.,5”“E-“2 “.Zll”E-“2 “.L,“TE-02 “.LSS”E-“2 0.22761-02 “.L,,,E-02 
“.tlC”“E “5 “.,“4,E-“2 “.,S.“E-CZ 0.819”E-“1 “.1”74E-“2 “.,61,E-“2 “.9”49E-“3 “.,113E-“2 “.I7”2E-02 “.95&E-“I 
“.7”““E “5 “.l,~bE-“3 “.11ClE-C2 “.552bE-“3 “.,,15E-0, “.,,,bE-“2 “.598,E-“3 “.,,“9E-“3 “.125”E-“2 “.L34OE-“I 
0.6”““E “5 “.4,12E-“3 “.,Lll?E-“3 0.).22E-“3 “.5893E-“3 “.84”3E-“3 “.3,22E-“3 “.5,13E-“3 “.9”02E-03 “.396LE-01 
“.5”““E “5 0.292,E-“1 0.554BE-C1 “.LPr6E-a, “.1”51E-“3 “.L”,ZE-03 “.2,35E-03 “.,ZLPE-“3 “.b,L2E-03 0.22141-03 
0.4”““E “5 “.lb94FC3 “.43LLE-“3 “.9846E-“4 “.1,88E-“3 “.5”11E-“3 “.,“9”E-“3 “.,9”3E-“1 “.6,“2E-03 “.lll,E-0, 
0.3”““E “5 “.9222E-“4 “.,589E-CZ 0.4137E-“4 “.9036E-“4 “.,““3E-0, “.,183E-0, “.,“29E-“3-O.L5”8E-“2 “.51b2E-04 































PFUEL/P = 0.767 
“.22OLE-02 0.32051-02 0.203,E-02 
“.163.E-“2 “.2462E-02 “.,566E-02 
0.1,,9L-“2 “.,86LE-“2 O.L”2,E-02 
“.82,3E-03 “.l3lBE-“2 “.6,9hE-“3 
0.54931-03 “.LO,,E-“2 0.4265E-03 
“.3599E-03 “.BL79E-03 0.24721-0, 
0.2”911-03 “..9939E-“3 0,12,1E-“3 
“.,132E-“3-0.5845t-“3 0.51001-04 
“.5”6”E-O,-“.333,E-04 “,L4LlE-“i 
PFUEL/P = 0.9 





















PFUEL /P : 1.0 
“.,O”“E “6 “.2209E-“2 “.J395E-“2 “.Z,IIE-“2 0.2329E-“2 “.3583E-02 “,21,3E-02 “.2335E-02 0.3+9,E-02 “.216X-02 
“.9”OOE “5 “.,7”4E-“2 “.2.526+“2 “.,52,E-“2 “.1736E-“2 “.Z,O,E-02 0.1551E-02 “.,SbZE-“2 0.2302E-02 O.L%+E-02 
“.e”““E “5 O.,235E-“2 0.20031-02 “.,“65E-02 O.L259E-02 “.20,“E-“2 “.,“83E-“2 “.,2,1E-“2 0.21031-02 “.1092E-02 
“.,“O”E “5 “.864”E-“3 “.,SLLE-02 “.,1”5E-“3 “.1833E-“3 “.,S,aE-“2 “,,233E-03 “.893LE-“3 “.,61X-02 0.12991-03 
0.6OOOE 05 0.58101-03 O.,,LPE-“2 “.44,3E-03 O.I965E-01 “.1224E-02 O.+558E-“3 “.L,,hE-03 “.‘.?9”E-02 “.5598E-03 
il.S”““E 05 6~3-is”c-d3 “-.9691G=c-c2.5Om=u3 0.3144E-03 O.,O50E-02 O.Z&&,E-“3 0.3921E-“3 O.LIOaE-02 0.26.X-03 
0.4OO”E 05 “.2259E-“3 “.,33.E-“2 O.L335E-03 “.2332E-03 O.,belE-02 “.136LE-03 0.23311-03 O.,,lPE-02 “.136,E-0, 
“.,OOOE 05 0.121(1E-“3”.5”69E-03 “.5311E-04 O.L293E-“3-“.,629E-“3 “-56321-O. “.1251E-03-“.35,2E-“3 “.SSZZE-0. 
0.2”““E OS 0.5,39E-OC‘+J,COE-“. “.,451E-“I “.S,.E-“4-0.302LE-“I “.1455E-0, 0.56,5E-OCO.2993E-OI O.L163E+i 
81 
TABLE III (CONT’D) 
BINARY INTERIONIC DIFFUSIVITIES CALCULATED USING 
THREE DIFFERENT PROCEDURES 
DIFFUSIVITY .aii, IN FT%EC 
P= 1000 ATM t-A,= 238 M2= 238 Z,=3 z2= I 
“.,O”“E 06 o.,“d”~-“2 “.1,72E-“2 “.77,9E-“3 “.,“ZCtE-“2 “.153LE-“2 “.8,,5E-“3 
0.9O”“E 05’ 0.1,“?~=“3 b.llZlE-02 0.556SE-03 “.766,X-“3 O.I,.58E-02 0.60052-03 
0.1”““E “5 “.5356E-“3 “.857”E-“3 “.385,E-“1 0.55521-03 “.908&E-“3 “.,165E-“3 
0.7”““E “5 0.31291-03 “.6,“2E-“3 0.25401-03 “.389,E-“3 “.691”E-“3 “.215lt-“3 
0.6”““E 05 “.25,JE-0, “.,8191-“3 “.1515E-“3 “.2629E-“3 “.534,E-“3 “.,72”E-“3 
0.5”““E “5 “.,,“9E-0, “.395,E-“3 “.9”““E-0, “.,7”“E-“3 “.,5811E-“3 “.99”,E-0, 
“.,“““E 05 “.9853E-0, C.5299E-“3 “.,561E-0, “.l”S,E-“3 0.1638E-“3 “.5”83E-0, 
0.3”““E “5 “.596”E-“,-C.l291E-“3 “.193lE-0, “.63”2E-“,-“.112,E-“3 0.21516”4 
0.2”““E “5 “.26”3+a,-“.,ZB,E-0, “.5529E-“5 “.327”E-“,-“.1”79E-0, O.&I,,E-“5 
T-DEG K =L =sc =F! =L =sc =R =L =sc =R 
-_--- _______________________I________________----------------------------------------------- 
“.,“(ISE-“2 “.1616E-“2 0.8795E-“3 
“.795,E-“3 “.,Zb”E-“2 “.63,1E-0, 
“.578,E-“3 “.9732E-“3 “.,,llE-03 
“.4”16E-“3 “.1515E-“3 “.293”E-“3 
“.2171E-“3 “.5983E-“3 “.1136E-“3 
“.LI)I,E-“3 0.5552%“3 “.,“62E-“3 
“.ll,“E-“3 “.Z..Z”E-“2 “.5,1”E-0, 
“.6152E-“,-0.9,22E-0, O.ZZBPE-0, 
“.3579E-“,-“.,“,7E-“4 “.L,I”E-“5 
PFUEL /P = 0.633 
PFUEL/P = o PF,,EL/P = 0.1 PFUEL/P = 0.233 
PFUEL/P = 0.367 PFUEL/P = 0.5 
____________________--------------------------------------------- 
“.,“““E “6 O.l”9lE-“2 “.1692E-C2 “.9lllE-“3 “.,127E-“2 O.l763E-“2 0.9357E-03 
0.9”““E “5 “.(12,1E-“3 “.,,28E-C2 “.6581E-“3 P.E,%E-“3 “.,391E-“2 O.LI,LC-“3 
“.(1”0”E “5 “.599,E-03 “.,“35E-“2 “.4585E-“3 “.6,85E-“3 “.,“9,E-“2 O.,IZIE-“3 
“.l”““E 05 “.,Z,ZE-“3 “.I)ICPE-“3 “.3”5)E-“3 “.,394E-“3 “.8692E-“3 “.3,,9L-“3 
0.60001 “5 “.ZP”,E-“I “.66,1E-“3 “.lPIBE-“3 “.,“21C-“3 “.7337E-03 0.19131-03 
“.IO”“E “5 “.,9”8E-“3 C.M,,E-“3 “.LLI,E-“3 “.ZC”BE-“3 “.“,65E-“3 “.,LS,E-“3 
“.,O”“E “5 “.lZlIE-O,-“.34&E-62 0.5756E-0, J.,2(r9E-03-“.1226E-02 0.5968E-“4 
0.3”““E “5 “.,358E-“,-“.832”E-0, “.238”E-0, “.7733E-“,-“.171”E-0, “.2,,8E-0, 
“.2”“0E “5 “.38,6E-“,-“.9176E-“5 “.66”1F-“5 “.,C”lE-“,-“.95”,E-“5 “.67,1E-“5 
PF”EL/P = 0.767 PFUEL/P = 0.9 
-_-______________________________________ ..-. 
“.,“““E “6 “.,,IYE-“2 “.,195E-“2 “.913BE-“3 “.,2”2E-“2 “.,957E-“2 “.9894E-“3 
0.9”““E 05 “..,aPBE-“3 “.,51,E-“2 “.1”55E-“5 “.9”69E-0, “.,SLDE-“2 “.717SE-“3 
“.B”““E “5 “.6527E-0, “.,IClE-CZ “.,933E-“3 “.6612t-“3 “.,262E-“2 “.5”2”t-“3 
0.7”““E “5 “.,66OE-C3 “.9815E-“3 “.33”“E-“3 “..193E-“3 “.,“46E-“2 “.336,E-“3 
“.bO”“E “5 “.,Z,“E-“3 “.885”E-“3 “.2”B,E-“3 3.33,,E-“3 “.9689E-“3 “.2,2&E-“3 
0.5”““E US “.2,BLE-“, “.1258f-“2 “.121.9E-“3 “.2262E-“3 “.,62,E-“2 “.,2,9E-“3 
“.,“““E “5 “.,,,lE-C,-0.6”55E-“3 “.6289E-0, “.i,lSE-“3-“.5”1,E-“3 “.6,,LIE-0, 
0.3”““E “5 ,..,,LlE-“,-“.6825E-0, “.2552E-0, “.C78BE-“,-“.6527E-0, “.2675E-0, 
0.2”““E “5 “.,36”E-“,-“.9”68E-“5 0.68811-05 1.,5”3E-“,r”.89,5E-“5 “.69,“E-“5 
“.L153E-“2 “.,B,“E-“2 “.9561E-“3 
“.(1673E-“3 “.,,52E-“2 “.C921E-“3 
“.636LE-“3 “.115LE-“2 “.,837E-“3 
“.,53,E-0, “.927,1-O, “.,229E-“3 
“.3,33E-“3 “.I”b5E-“3 0.2037E-“3 




&EL/P = 1.0 
“.12”6E-“2 0.196X-02 “.999”E-“3 
“.8”26E-“3 “.,278E-“2 “.lZ,,E-“3 
“.6159E-“3 “.,29”E-“2 “.5”58E-“3 
“.,W,E-“3 “.1”8”E-“2 “.3383E-“3 
“.,,,3E-“3 “.,“66E-“2 “.Z,,,E-“3 




P= 1000 ATM M,= 238 Me=238 Z,=2 22’3 
pFUEL/p = o PF,,EL/P = 0.1 PF,,&/P = 0.233 
T-DEG K =L =sc =R =L ‘as, =R =L =sc =R 
“.,“““E “6 “.32,6E-“3 C.5569E-C3 “.22”3E-“3 “.,,L”E-“3 “.59,PE-“3 0.23991-03 
0.9”““E “5 d;i,?.,E-“3 f.,SlbE-“3 0.1$91E-“3 “.2564E-03 0.491&E-03 “.,737E-“3 
0.0”““E “5 O.,tltSE-0, “.3169+“, “.,,“8E-“3 “.,PISE-“3 “.,187E-“3 “.,213E-“3 
0.7”““E “5 “.,,,PE-0, “.329bE-“3 “.7368E-0, “.,,O,E-“3 “.38B,E-“3 “.LI,,“E-0. 
“.W”“E “5 “.9,21E-0. “.372,E-“3 “.,6,BE-0, “.,C”‘IE-“3 “.fi”l”E-“3 “.5,2,E-0, 
0.5”““E “5 “.657,E-“,-“.,,,,E-“2 “.267,E-“4 “.7,32E-“,-“.5(124E-“3 “.2991E-“4 
“.,“““E 05 “.46,5E-“,-“.LSLZE-0, “.,,WE-“4 “.5,,2E-“,-“.55”7E-“4 “.1576E-0, 
0.3”““E “5 “.3571E-“,-“.,“13E-0, “.6”3,E-“5 “.3dlSE-Ok-O.iOZlE-0, “.69”9E-“5 
0.20”“E “5 “.193”E-“,-“.1759E-“5 “.LIC”E-“5 “.251,E-“,-“.159,E-“5 “.2”62E-“5 
PFUEL/P = 0.367 PFUEL/P q 0.5 
“.35LYE-“3 “.,,38E-“3 0.25491-03 
O-2695+“3 “.5,33E-“3 “.,85”E-03 
“.2”25E-“3 “.,ll,E-“3 “.,297E-“3 
“.,,93E-“3 “.,l,,E-03 “.O,,“E-0, 





PFUEL /P = 0.633 
_________---___---_-_-_________~----__--________-_-__--______-______________________ 
“.,O”“E “6 “.,66LE-“3 “.69,.5E-“3 “.ZiSSE-63 a-.379lE-“3 d.?,ZbE-03 0.21391-03 “.3912E-“3 0.7917E-03 0.2109E-“3 
0.90”“E 05 “.2L115E-“3 “.19%E-“3 “.,932E-“3 “.2925E-“3 “.6,8lE-“3 “.L996E-“3 “.3”28E-“3 “.7”36E-03 “.2”5”E-“3 
O.@““OE “5 “.2,27E-“3 “.5,“,E-“3 “.l35BE-“3 “.222LE-“3 “.L”83E-“3 “.L,“LE-“3 “.23”9E-“3 0.68381-03 “.,,,,E-03 
0.1”““E “5 “.,58”E-“3 “.5(1,9E-“3 “.9,.5E-0, “.,66”E-“3 “.1201E-“3 “.9,9”E-“4 “.1137E-“3 O.PI”,E-03 “.PI.,E-0, 
0.6”““t “5 O.L,59E-“3 “.,983E-“2 “.5831E-“4 “.123”E-“3-“.1634E-“I “.6”70E-0, “.1297E-“3-“.,1”7E-02 “.62,2E-0, 
0,5”““~E~~~“5 “.8,61E-“,-“.2265E-“3 “.3,568-O, “.9,,3E-“,-“.,8”LE-“3 “.3611E-0, “.9757E-“,-“.,551E-03 “.37,2E-0, 
O.,“““E “5 “.b315-E-6i-b;,l~~~c(r.~E-O, u.~9~5F-~~-.~3vE-~.l1I23E-o, “.7,7,E-O,-“.3593E-0, “.199,E-0, 
0.3”““E “5 “.,813E-“,-“.9”5,E-“5 “.1847E-“5 “.5153E-“,-“.8752E-“5 0.81351-05 “.55”1E-“4-“.~415E-0S “.837,E-“5 
0.2”““E 0.5 “.3,“2E-“,-“.,,99E-“5 (1.72631-05 “.,289E-“,-“.L,73E-“5 “.23,5E-“5 “.3,llE-“I-O.,,S”E-OS “.235&E-O, 


































































































































VISCOSITY IN LMFT-SEC) 
0367 05 
P = 100 ATM 
0.1160 E-03 0.1016 E-03 
0.9~ E-04 0.8176 ~-04 
0.7313 E-04 0.6429 E-o-4 
0.55'76 E-04 0.4916 E-04 
0.4103 t-04 0.36~ r-04 
0.2em I-01, 0.2576 E-01, 
0.1935 E-01, 0.lT.l E-01, 
O.lU7 E-04 0.1481 E-01, 
0.2583 E-04 0.2705 E-h 
P= 500 ATM 
0.1390 E-03 0.1227 E-03 
o.Llzr E-03 0.5975x-04 
0.0952 z-04 o.l951E-04 
0.693-f r-04 0.6195 E-04 
0.5210 x-c.4 0.4705 r-04 
0.3m 1-04 0.3512 E-04 
0.2832 lb04 0.2805 F.-Oh 
0.2557 E-04 0.394 E-04 
0.6191 x-04 0.6!2% E-04 
P * 1000 ATM 
0.1521 E-03 0.1348 eo3 
O.KbO E-03 o.llo3 E-03 
0.9919 E-o.4 0.8070 E-04 
o.Tn4 E-04 0.6985 E-04 
0.5884 E-04 0.m E-Ok 
0.4426 E-ob 0.4216 604 
0.35% E-04 0.J15-f E-011 
0.4293 E-Ok 0.5036 E-04 













































































































































TABLE IIZ (CONT’D) 
VISCOSITIES OF EQUILIBRIUM MIXTURES OF HYDROGEN AND URANIUM 
0.1697 E-03 0.1691 E-03 0.1685 ~-03 0.1679 E-03 
0.1364 E-03 0.1359 E-03 0.1353 E-03 0.1348 E-03 
3.1081 E-03 0.1076 E-03 0.1070 E-03 0.1065 E-03 
0.8193 E-04 0.8154 E-04 0.8144 E-04 0.8075 E-04 
0.5935 E-04 0.5913 E-04 0.5892 E-04 0.5870 E-04 
0.4081 E-04 0.4072 E-04 0.4063 E-04 0.4053 E-04 
0.2718 E-04 0.2703 E-04 0.2637 E-04 0.2671 E-04 
0.2051 ~-04 0.2007 E-04 O.lg63 E-04 0.1918 E-04 
0.6134 E-04 0.5796 E-04 0.5459 E-04 0.5121 E-04 
0.2036 E-03 0.2027 E-03 
0.1625 E-03 0.1619 E-03 
O.l268 E-03 0.1266 E-03 
0.9599 E-04 0.9589 E-04 
0.7075 E-04 0.7064 E-04 
0.4957 E-04 0.4951 E-04 
0.3503 E-04 0.3482 E-04 
0.3114 E-04 0.3049 E-04 
0.6383 E-04 0.6254 E-04 
0.2163 E-03 0.2156 E-03 0.2149 E-03 0.2143 E-03 
0.1731 E-03 0.1727 E-03 0.1722 E-03 0.1717 E-03 
0.1355 E-03 0.1352 E-03 0.1349 E-03 0.1347 E-03 
0.1030 E-03 0.1028 E-O) 0.1026 E-03 0.1024 E-03 
0.7616 E-04 0.7615 E-C'A 0.7614 E-04 0.7612 E-04 
0.5466 E-04 0.963 E-04 0.5459 E-04 0.5456 E-04 
0.3993 E-04 0.3970 E-04 0.3947 E-04 0.3923 E-04 
0.323 E-04 0.3483 E-04 0.3443 E-04 0.3403 E-04 
0.6618 E-04 0.6571 E-04 0.6523 E-04 0.6476 E-04 
0.02 0.03 
0.x117 E-03 0.2008 E-03 0.1998 E-03 
0.1614 E-03 0.1609 E-03 0.1&3 E-03 
0.1263 E-03 0.1261E-03 0.l259 E-03 
0.9579 E-04 0.9568 E-04 0.95% E-04 
0.7053 E-04 0.7042 E-04 0.7031 E-04 
0.4944 E-04 0.4938 E-04 0.4931 E-04 
0.3460 E-04 0.3439 E-04 0.3417 E-04 
0.2903 E-04 0.2917 E-i% 0.2852 E-04 
0.6124 E-04 0.5995 E-04 0.5865 E-04 
VISCOSITY IN LWFT-SEC 1 
0.04 0.05 
P = 100 ATM 
0.1673 E-03 0.1666 E-03 
0.1343 E-03 0.1337 E-03 
0.1059 E-03 0.1053 E-03 
0.8035 E-04 0.795 E-04 
O.fi?J+g E-04 0.5827 E-04 
0.4044 E-04 0.4035 E-04 
0.2656 E-04 0.2640 E-04 
0.1874 E-04 0.1829 E-04 
0.4783 E-04 0.4446 E-04 
P= 500 ATM 
P = 1000 ATM 
0.2136 E-03 0.2129 E-03 
0.1713 E-03 0.1708 E-03 
0.1344 E-03 0.1342 E-03 
0.1023 E-03 0.1021 E-03 
0.7611 E-04 0.7609 E-04 
0.5452 E-04 0.5449 E-04 
0.3900 E-04 0.3076 E-04 
0.3363 E-04 0.3322 E-04 


























































0.2115 E-03 0.2109 ~-03 
0.1693 E-03 0.1695 E-03 





0.5442 E-04 0.5438 E-04 
0.3830 E-04 0.3806 E-04 
0.3242 E-04 0.902 E-04 



























!3B.O 231.0 2 1 
ill.0 23t.c 2 3 
fU.0 1.02 t 
!N.O II c.03 I 3..0 1.03 L 
i3t.o 23i.o 3 i 
!3E.O 23E.C 3 2 
!38.0 1.03 0 
L.0 c.00 L 
::: 23t.0 1.00 0 1 I 
1.0 231.0 0 i 
1.0 23t.1) 0 3 
TABLE P 
COEFFICIENTS OF DIFFUSION IN EQUILIBRIUMa 
MIXTURES OF HYDROGEN AND URANIUM 
COEFFICIENT OF DIFFUSION, Dii, IN FT2/SEC 
P = 100 ATM ‘FUEL /’ = o 
/ TEMPERATURE. T - OEG K 




















































































































































































































C.LZ.wE ci C.Lt,tE 02 




C.tZ%E 00 t.lO4SE 01 










C.623tE 02 0.9032E 02 
C.3395E-01 C.tPI&E-OI c.143e-Oi O.ZOtZE-03 
t.L43EE-03 C.2012E-03 
C.3395E-0, C.Nl&E-01 
O.,525E 04 c.,‘Izec 04 




a) The coefficients shown in this table were calculated using the most appropriate of each 
of the three values shown in Table III for each binary diffusion coefficient. In general, 
































TABLE P (CONT’D) 
COEFFICIENTS OF DIFFUSION IN EQUILIBRIUM 
MIXTURES OF HYDROGEN AND URANIUM 
COEFFICIENT OF DIFFUSION, Diil IN FT’/SEC 
P q 100 ATM P,“,, /P = 0.1 
P = 100 ATM pF”EL/ P = 0.233 
/ TEMPERATURE. T -DEG K 
50,000 60,000 70,000 60,000 90,000 
- - 
O.k98,E 02 LALILE 02 Q.1395E 03 0.2uoLo3 LlnMJLo3 
O.ZZZPE-00 O.,dO,E-00 0.62471 00 0.9159E 00 0.1361E 0, 
L2uakOa D..MMLM 0 O)a+.C M 
0.216t.E-00 0.,712+00 O.LOLOE 00 0.9187E 00 O.L,LIE 0, 





















0.59221 cl, 0.959OE 03 0.1b.wE 04 0.2116E Oh 
0.,22x-00 0.5219E 00 0.79396 00 0.1152E 0, 
0. ,,65E-02 0.22,1E-02 O.,,b,E-02 0.1,71E-02 
O.,,bSE-02 0.22,,E-02 0.,3*x-02 O.,1IIE-02 
oau3a LSZLPE no oa93o.E-M 
O.L,JX 03 “.?IL,F 03 0.4152E 03 i%z%z _ _ _ _ _ _ _. _ . _ _ 
0.927OE-01 0.*49x-00 0.22tJx-a0 R.,zbSE-00 
0.3939E-03 0.6,3,E-o, 0.9571+03 0.,,8,1-02 
0.3921+03 0.6,2,8-0, 0.9511E-0, 0. I,*&?-02 
O.PZIZE-0, O.L493E-00 0.2260E-00 0*,26,E-00 
0.4 33Y -02 4.2luIBE.llL 
O.L54,E-0, O.ZWLE-01 O.,791E-01 0.5512E-01 
O.L3,2E-02 0.21581-02 0.,28,E-o* 0.~7622842 
0.3810E-03 0.62,0E-0, 0.94,0E-03 O;L362E-02 
0.,,05+01 0.1709E-01 0.25,6E-0, 0.35L5b01 
0.,*5x 05 0.2534E o* O.W47E 04 0.605X 04 0.8LZIE 05 O.lI82E OI 
0.2923E M L1379E Lu O.ZZJZE 01 0329LE.Ol oa4L95u1 3- 
O.,395F-02 0.5810E-02 0.9,55E-02 0.1,99+01 0.1991E-01 0.2728E-0, 
O.,,taE-02 0.5850E-02 0.93,x-LIZ o.,391e01 0.1909E-0, Os?IZbE-01 




























TABLE P KONT’D) 
COEFFICIENTS OF DIFFUSION IN EQUILIBRIUM 
MIXTURES OF HYDROGEN AND URANIUM 
COEFFICIENT OF DIFFUSION, Dii, IN FT’/SEC 
P = 100 ATM PFUEL /P z 6.367 































































































































































P = 100 ATM PFUEL / P = 0.5 
/ TEMPERATURE, T -DEG K 



























































































































03 TABLE P (CONT’DI 
COEFFICIENTS OF DIFFUSION IN EQUILIBRIUM 
MIXTURES OF HYDROGEN AND URANIUM 
COEFFICIENT OF DIFFUSION, Diil IN FT2/SEC 
P = 100 ATM PFUEL /P = 0.633 
TFUPFRATURF T-nFG Y 1 _ - - _ . _ _ _ 
lO.300 20,000 30,000 40,000 50,000 60,000 70,000 80.000 90,000 100,OOD 
-~ ___ - - - - - - - 
‘).,,,w J2 O.ZlsdE CD* O.‘,BBE 02 0.85W.E 32 o.l‘rw 01 O.Z,18E 03 “.36J,E 03 0.5ZJ3F 03 0.72‘5E 03 
9.5, IhE-0, .3.9*53F-U, 3. ,897F-90 0.367.F-JO 5.6397F JO 0.1029F 0, 0.155tlF 0, 0.225ZF 0, 0.3135E 0, 
0.5’)9‘F-d, 0.9,‘I.F~(II O.,B84C-00 0.3648F-0” 0.635LE 53 5.LOZLC 0, 3.15‘1E 0, 0.2235E “I r).,LIXE.“I 
0.5019F-0, ,.9,llJF-0, O.IBR,F-53 5.3642F-03 0.63‘LF 00 O.LOZOE ‘1 O.,5“F “L J.Z*,ZE 0, O.,L,BF 01 
O.LZJJF JZ r).llbt(F “2 O.“‘lJF 02 0.BSPt.E 32 O.,‘9)LF 0, O.Z‘dLE 03 o.,t.+,E 03 0.52t.P 03 0.7327E 03 
0.504,E “, O.Pl~IF 33 0.18756 0‘ 0.163”F 04 0.63ZdF ‘3‘ 0.IOLe.F OS 0.15,w 05 0.2224E “5 0.3096E 05 
O.,4,3E-37 1).26j”F-07 0.5‘,7I-J1 O.LO,JF-0, O.,OJ3E-3, 0.295X-0, O...,RF-0, O.b‘79F-0, O.‘(OJ”E-0, 
0.1319f-“2 ,.2‘85E-02 0.50418F-02 3.9719F-02 J.,I,IF-0, 0.275OC-0, O..,7OC-0, O,t.O33F-0, O.B‘dt.E-0, 
O.L3&5E-02 O.I‘lbE-22 J.‘.96‘E-32 0.96,IE-02 O.,b79E-01 0.2,35E-“I O..lJX-J, 0.5937F-0, O.L1275E-0, 
0.3,413F-35 0.56‘96 oc O.ll>,F 0, 0.2227F 01 0.18?7F 01 0.6227F 0, O.‘)‘L‘E 0, 0.1358E 02 0.1887E 02 
0.4, ,,F 01 O.OTILE 02 0.198X 53 0.303bF 01 O.Lt.PbE 0, 0.1079E 04 O.lb3bE 0‘ O.ZW,F JC 0.32PW 0‘ 
J.7ZBLC-JI J.5ZBBE-01 O.LOIBE-00 O.Z088F-“0 J.364.E-v.J 0.5811E 00 0.8903E OJ O.,ZBBE 0, O.L1%5F 0, 
0. LO’I‘C-“, 0.2243E-03 0.‘5.55F-03 O.BRC,E-J, O.L543E-02 0.2‘8LF-32 0.377LE-02 O.t.‘%E-02 O.lbF.E-02 
O.*S,*I-OG 0.72CLF-03 0.‘565C-U3 O.RBCSF-0, O.,5‘3F-“Z O.Z486E-02 O.,71,F-02 0.5‘511-02 0.76J5E-02 
0.241.E-0, 0.5*‘42F-01 3.lOlBF-30 0.20BOE-00 O.,b’14E-O3 0.5BTLF 00 O.BPJ3E 00 0.1288E J, 0.17966 01 
0.4742E 0, “.Zo+Lt 02 0.57,tsE *2 O.L,*TE b3 0.L95.T Ir, 3.3,ZJE 03 0.4700F 01 0.6161E 03 0.937% 03 
0.3.&E-32 J.l*J‘E-dL O.ll*‘E-SL O.LLWE-dl 0.106X-00 O.IbMF-03 0.2558E-00 O.,bBOF-00 0.110x 00 
O.LJLZF-“3 3.1193E-U3 o.,sJ%=-53 0.261ilF-03 0..541F-3, O.IZ,W-03 0.1085F-02 cl.,56oc-o* O.Z,b%-02 
J.I‘78E-0‘ 0.5837E-0‘ J.,34’)E-“, O.lbillF-03 0.45,5E-53 0.7,%F-03 O.LOB‘E‘JZ O.,5,9E-02 O.Z,b,E-02 
J.3985E-Jz O.,,I7f-0, o.,,,x-01 3.6L‘9F-~, O.iOb,F-~” O.LL?PF-OJ O.Z558E-00 0.360X-00 0.51,x 00 
J.7962F JL 0.5083F 0, 0.242.t Ul 0.3015E 0, 0.4922E 0, 0.70,3E 01 0.1187E 02 0.1723E 02 O.Z‘LLE 02 
0.4353E-02 O.‘I,‘E-62 0.5,12E-02 0.971m-02 O.,688E-0, O.ZI,,E-0, O..,JBF-0, 0.5942E-“1 O.B280E-0, 
O.ZOBZE-0‘ J.L62JF-53 3.‘.ICJE-“, O.RI**F-.33 O.,5,3E-02 O.Z‘I‘E-02 0.375X-02 0.5‘,2E-02 0.757,+02 
0.,9L.E-0‘ O.SI(ILF-3‘ 3.,3.SE-03 0.263X-33 0.“9‘F-o, 0. I, l,F-03 O.,OBLE-02 O.,5>4F-02 O.Z,%E-02 
o.‘l,3F-*2 O.LBPLF-02 1).38,8F-02 O.‘SBjE-02 O.LObZE-0, o.lI,s~-“l o.z,*‘F-“, 0.327.E-0, O.‘435E-01 
O.L51,E 06 O.LJJlE ‘3‘ O.L5”7F “4 0.27‘8F 0‘ J.kkLBE 04 O.b,~,,E “4 0.1657E 0‘ 0.13,9E “5 0.1OOOE “5 
O.B‘P,F 05 J.5‘7?F 03 0.8635E 05 0.1‘7bE “1 O.*‘LOE “L 0.36‘7E 01 0.522LE 01 0.7289E 01 0.9797E 0, 
0.3LLIZE-02 0.13lJL-a2 3. ,tdZE-02 O.h,,BF-07. J.LD,?LE-G, O.IS.SE-“1 0.222(IF-0, o.,o*s-0, O.‘L50E-0, 
O.,L,LF-02 o.*32,F-“* d. X.596-02 “.63,.E-02 O.,OIIE-0, O.,5..5E-J, 0.2226E-I), 0.3087E-01 O.‘,+PE-01 
0.35JPE-02 O.Z3ZLE-32 O.W.SBE-02 0.6,35E-32 ~.IO*LE-J, J.,S’ISF-II, 0.2226C-0, 0.3otlIE-DI O.‘1‘9F-01 
P - 100 ATM PFUEL / P = 0.767 
/ 
TEMPERATURE, T -0EG K - I 


























































































































































0.2579E 03 0.390.E “, 
O.lllZF 0, 0.L68.F 0, 
0.1136E 31 0.167.E 0, 
O.l,,hE 0, 0.1672E 0, 
0.26.ME 01 0.19‘5E 0, 




“.6‘L5F “L 0.97J.F “1 
O.,,,ZE 0‘ O.lhlOP 0‘ 
0.59J.sF 00 0.9089F 00 
0.25.JE-02 O.MWE-32 
0.25.ilF-O? 0.38‘9F-02 
0.5918C 00 0.9089E 00 





0.5L3.E “1 0.765LE 0, 
O.ZIL,E-UL o.‘*19F-o* 
0.2532E-112 0.3039E-UZ 
O.I,(I”F-03 0.1 ILJlC-02 
O.,bJ*E-0, 0.23Z”F-Ol 
0.677X 5‘ 0.97ROE 0‘ 
































































TABLE P (CONT’D) 
COEFFICIENTS OF DIFFUSION IN EQUILIBRIUM 
MIXTURES OF HYDROGEN AND URANIUM 
COEFFICIENT OF DIFFUSION, Dii, IN FT2/SEC 
P = 500 ATM PFUEL/P= o 
TEMPERATURE, T- OEG K 




~ - ~ ~ ___ - - 
0.0, L.L523E 0, C.904.E-01 L.1‘.¶9E-00 C.3232E-0" 
0.0 231.0 1 , 
C.63PbE 00 C.Ll13E "L C.LBOSE 01 
C.6‘57E-22 C.L073E-02 C.B,.H-02 
C.2752E 01 C.‘OO*E 0, 
C.3517E-02 
C.5dOlE 0, 








0.0 236.0 L 3 0.6‘6CE-02 ‘.45CCE-03 
i.6+3,E-C2 C.,,,LE-0, C.,B‘5E-0, 
C.%PZE-73 ‘.2,9SE-O* 
O.ZII)E-0, O.‘OQZE-01 C.57.?7E-0, 
0.0 1.0, 0 
0.76911-‘2 O.,Z‘SE-0, 
C.1525E 0, C.,O"lE-00 
C.&%‘E-I)2 “.,90‘E-Cl C.Z768E-0, 
C.L72CE-OG C.XJ.,E-“3 
C.,88CE-01 
I.0 c.01 1 
G.12”CE 0, 
C.,OSIE “1 C.L.w33L-“P 
C.69‘7E 00 C.LPZCE “1 0.21%E 0, C.‘171E 0, 
C.Z253E-Cd C.3992E-00 
C.II),lE 0, 
1.0 2,e.o I I 




C.‘lb,E 0, 0.5802E 01 





C.6257E-0, 0.9105E-01 C.,277E-00 
1.0 23e.c I 3 ‘.,,C.E-C‘ C.l,87C-04 
C.3112E-“2 0.6,5EE-02 C. LOPBE-“, 
“.33,CE-“3 C.857eE-03 
“.,67&E-O, C.Z435E-0, C.,‘06E-0, 
C.309LE-02 














238.0 1.0, I 
C.4LLCE 02 
C.,77EE-02 C.,lleE-02 
C.ZL4.E 02 C.7563E 02 
C.I,ZSE-‘2 
C.ll5.E 03 G.L67,E 0, 
C.I,ICE-“2 
C.23522 03 
238.6 231.0 , i 
C.‘lILE-01 
C.ISZBE-05 0.75ZlE-05 
C.I‘ISE-“L C.253tsE-Ol C.(IZ,SE-0, 
~.,‘02E-0‘ C.,,O,E-0‘ 
0.91356-0, C.LllCE-00 
238.0 236.0 , 3 C.752IE-“5 C.7521E-05 
C.609.E-0‘ C.107.E-03 C.,T‘,E-03 C.ZL5SE-“3 C.,W.SE-03 
0.,,02E-0‘ C.IIn‘E-0‘ 
C.5‘2lE-03 
238.0 1.0, c C.,TT&E-02 





238.0 c.02 1 
C.Z53eE-“I O.‘,,,E-0, 






234.0 1.c 2 1 
0.7IIBE 0, C.125.E “2 “.203CE “2 
t.l35JE-“3 C.,133E-03 
0.3092E 02 “.“8SE 02 
C..MlZE-0, C.L91‘C-02 
‘.6275E 02 
230.0 23t.o 2 I 





238.0 23e.o 2 ? 










C.TlZ,E-“5 C.lOl,E-03 C.,“tE-0, 






C.68PSE 00 C.Lb)CE 0, 
C.1613E-01 C.Z‘13E-0, O.,‘L,E-0, 
il8.0 1.0, 1 b.Z71LE-0, C.,ZLhE-"3 
C.,Z‘hE 01 0.572x 0, O.P27,E 0, 
C.,,o*E-0, C.BBTZE-"3 
C.L‘lZE 02 0.20‘2E 02 0.207x 02 
i3k8.0 29.0 3 L C.,IIIE-06 
C.LX(E-02 ‘.3115E-02 0.5”‘71-02 
C.5,42E-“6 C.LSLSE-15 C.I15CE-05 
C.TM,E-02 C.L,,‘E-0, C. L563E-0, 
238.0 23E.O 3 2 C.**I,E-Ob 
C.,,,SE-0‘ C.Z,,,E-0‘ 
C.5LbIE-[16 
c. l.lSE-05 O.,IS‘E-0‘ O.‘IZCE-C, 
C.L565E-05 ‘.1152E-05 
C.bLZZE-05 








L.0 c.00 L C.526EE 0, 
C.l76bE-CZ C.,115E-02 0.50.x-C2 




1." I.00 , (.261X-02 
O.LLPSE 0, C.,I,*E 03 C.Z,JIE 03 
C.lO.‘E-0, 
C.IO‘SE 03 C.3855E 03 
C.23‘7E-0, C.‘,hZE-0, 
C.‘755E 03 
I.0 ZJL.0 c 1 C.,175E-02 





1.0 *,*..I C 2 C.L352E-C, C.Z563E-03 
C.527lE-C, “.LIICE-“3 0.1702E-03 0.9.0CE-03 O.,135E-02 
0.220.E-0, C.ZSIEE-“3 
G.I35ZE-02 
1.0 23E.O 0 3 







C.ZWSE-0, C.‘19clE-0, C. 562bE-03 0.727.E-03 O.Pl‘CE-0, C.llZ,E-02 




/ TEMPERATURE, T -0EG K 
10.000 20,000 30,000 40,000 50,000 60,000 
~ ~ ~ ~ 
70,000 80,000 90,000 lOD,OOO 
- - - - 
0.9333E 00 O.LSBSE 0, 0.3156E 0, O.b537E 0, 0.1145.E 02 O.l85OE 02 0.2.512E 02 0.4037E 02 0.557.E 02' 
O.‘292E-02 0.76101-32 O.,b)BE-0, 0.3195E-01 0.5595E-J1 0.9039E-0, O.l,T‘E-0” 0.191.E-00 O.ZIZ(IE-OJ 
0.‘,5‘E-O* O.I,BPE-02 O.L525E-0, 0.2970E-01 0.5199E-01 0.8399E-0, O.l276E-00 O.,O,,E-00 0.253.E-00 
O.‘**3E-O* S.1019E-02 O.L‘99E-0, 0.*9.?LE-J, 0.5113E-0, O.BZb,E-01 0.1255E-00 0.18”3E-00 0.2‘921-00 
0.969OE "J O.lb59E 0, 0.350% 01 0.6813E 0, “.,LPOE “2 “.LPLPE 02 0.291ZE 02 0.4ll.E 02 0.5756E 02 
0.32,2C 32 O.bl50E "2 O.L126E 03 0.2596E 03 0.455bE 0, 0.73llE 03 O.l,ZlE 0‘ 0.16LOE 0‘ 0.22231 J‘ 
0. ,50,E-03 O.%=J‘E-03 O.Z,19E-“2 O.‘ZP,E-02 O.ISZZE-02 0.121.E-0, O.LB‘,E-0, 0.2661E-0, 0.3700E-0, 
O.i,toE-0, 0.555lE-"3 ".IZLIE-02 O..?,t.BE-02 O..L35E-02 0.wJ(I0E-02 O.LOO')E-0, 0.1‘58E-01 
0.2,35E-0, 0.4bl*L-33 
O.ZO,OE-0, 
o.w=,ac-0, O.LP.SE-02 O.,,99E-02 O.%*OE-02 O.R,OIE-02 O.l.?OlE-01 0.167.E-0, 
O.+LZ,F-J, 0.9075E-0, O.I81bE-"O 0.15tdE-00 0.6008E 00 0.9347E 00 O.L%8E 01 O.l9,3E (rl 
G.IT,IE 52 
0.2577E 0, 
O.IP91E ‘I 0.3bZBE 01 0.104.E 02 O.L23OE 01 O.,P82E 03 0.3005E 03 0.4337E 03 O.LO2.5E 03 
J.‘,82E-02 0.9452E-JZ 0.,91.E-0, 0.383.E-.J, O.LL')ZE-"L O.L078E-OJ O.,h35E-00 O.Z%,E-00 “.328,E-00 
0. *969E-0‘ 0.4001E-3‘ J.B,bZE-0‘ ".lbZ‘E-03 O.ZB,‘E-0, “.6561E-03 0.6927E-03 O.W98E-03 O.,390E-02 
O.LBBSE-JI1 0.4”“5E-011 “.B,b2E-04 O.IhZ‘E-J, 0.283.E-53 0.4561E-0, 0.6927E-03 0.999OE-03 O.,,PCE-02 
O.‘555E-02 c.9.5.t-“2 O.,P14E-0, 0.381.E-0, O.b692E-0, 0. LOTBE-60 0. L6,5E-00 O.Z361E-00 0.3211E-00 
O.‘lb”IE JO o.*315E 0, J.lOSLe 02 J.Z’r5ZE ri2 O.,55ZE 02 J.SbIPE 02 0.855.E 02 O.lZ,IE 0, O.LTOBE 0, 
0.5991E-0, G.ZZSBE-02 ".57J,F-02 0.1117F-"1 0.1933E-0, 0.309,E-0, O.‘L56E-01 O..%99E-0, 0.929.E-0, 
0. IltSE-"‘ C.I1Z‘E-J't ".2663C-24 O.‘426E-04 O.R**,E-J‘ 0.13,3E-3, 0.191.E-03 O.ZB+OE-03 O.,93OE-0, 
O.sCG*E-05 5.105‘1-3‘ O.*bSOE-04 0.474OF-0‘ 0.8,P.E-0‘ O.LI*PE-OJ 0.191ZE-03 O.Z838E-0, O.,P,,E-03 
0.6995E~"3 J.2185E-,JZ ?.515?E-.I* d.IIIBF-0, O.,')J‘E-.,, O.,CIIE-0, O.M56E-01 ".6100E-JI 0.929.E-Jl 
O.IL‘BE JL O.IL,CF 01 O.I‘LLF 0, ".2559F 0, C.6‘02E 0, 0.1057E 0, O.,OblE 02 O.L5‘6E 02 0.216LE 02 
O.h,,W-0, 0.1"45E-0, O.,,i8F-JZ O.L913E-"2 0.3.,9?-JZ O.%97E-CZ O.A3*5E-J* O.LZ",E-0, 0.1bILE-01 
0.32,2'-05 J.*BBJ=-JS 0. IblllF-a* li.ISL‘C-d, 0.2(I51E-‘, C.bZLICE-0, O.bG%E-“3 O.P375E-03 O.l~O,E-02 
0.28*3F-"i ?.L"G,F-,‘ 0.2353EGJL ,.455tE-J‘ G.787BF-JL C.1259E-03 “.1816E-03 (1.272%-0, 0.3765E-0, 
.7.6,,EC-0, r).5‘9CE-01 O.R264!-03 “.1412C-02 o.*466C-~,z O.,BBZE-02 0.5811E-02 0.835.E-02 O.L,bZE-51 
C.L""LF u, ‘.l575F 0, J.Zbd’1F J3 0.4‘ZIE 03 3.hP36F J, O.LCLPE 0‘ J.1‘26C 0‘ O.,PZCE 6‘ 0.2507E J‘ 
‘.IWIF-L', O.RGfl‘C-JI O.Is,bE-"J o..“J~I-o5 G.177,E-03 3.554.E 00 0.1758E 00 0.104% 01 O.,,‘+E 0, 
". I,I.JE-"3 O.GL'r‘F-1, Y.ht.ZSF-.J, 3.,r.‘w-.J* (I. ,'Jc~E-1)2 O.Z)RBE->I 0.3333E-02 O.“l‘E-02 0.58301-02 
c.51:*'-d, O.,9,,F-0, O.h,39F-2, G.,J,51-02 c'.,b,,F-02 O.*,b*F-02 0.33J2~-02 0.‘..3F-02 0.5797E+* 
c.43o,c-J, J.,bY9=-J, ".fWl,E-.J, G.LO>OF-JI to. LIJGF-JZ 0.2325E-52 0.3*95c-J2 O.‘.J‘E-92 0.57dK-~o*) 
a 
0 TABLE Z (CONT’D) 
COEFFICIENTS OF DIFFUSION IN EQUILIBRIUM 
MIXTURES OF HYDROGEN AND URANIUM 
P = 500 ATM PFUEL / P = 0.367 
/ TEMPERATURE. T -0EG K 
10,000 
-- 































































0.85‘2E 01 “.,IdlE “2 




















“.,252E 0, 0.5,,5E 01 
0.,76/F-25 0.2923E-“0 
,.1t.Z5E-33 0. ,2‘9EI)2 
0.75,.F-d, O.,2‘2F-02 
G.I-.J,C-03 C.LZ‘OE-02 
O.ZI,IE 02 0.43‘5E 02 O.LSllE 02 
“.1,9lE-00 O.lPO‘E-00 0.205.E-00 
O.lIISE-02 0.1*79E-00 0.2AlIE-00 
O.l,llE-00 0.1813E-00 0.2808E-00 
0.276.2E 02 O.“1‘E 02 0.6LL,E 02 
O.L,‘PE 0‘ O.,839E 0‘ 0.2755E 0‘ 
“.‘8ZOE-02 O.llO‘E-02 O.llbOE-0, 
0.3989E-02 O.L369E-02 0.9596E-02 
O.,803E-02 O.b”I‘E-“2 0.9,53E-“2 
O.B‘OOE 00 0.133,E 0, 0.1989E 0, 
0.149IE 03 0.2390E “3 0.35991 03 
0..5*‘5E-Ol O.l,OlE-00 O.L959E-00 
C. 3“9E-03 0.5539E-03 0.12961-03 
0. ,“9E-03 0.5509E-03 0.829LE-03 
0.11,‘5E-“I O.l,O,E-00 0.1959E-00 
O.“ZLE 02 0.1012E 02 0.1049E 03 
O.Z‘,,E-0, 0.38,X-01 “.51”BE-0, 
0. ,0.&E-03 0. L633E-J3 O.Z‘3OE-03 
O.l023E-JJ O.LL,BE-03 O.Z‘,PE-03 
“.2‘,3E-0, “.,BL9E-“1 0.5709E-01 
O.Z,dOE 21 0.3t.56E 0, 0.55301 01 
O.,“LzE-02 “.6,1‘E-O* “.9185E-02 
0.3,R.E-13 0.5‘Z.E-01 “.Ble.OE-03 
O.IOlSE-“3 O.,&lIF-“3 0.2‘“tE-03 
3.22.3E-02 0.35,t.E-02 0.59WE-02 
O.B%BE 03 0.LZB.E 0‘ “.,.539E OS 
“.‘hSCE-02 0.698bE “0 O.lO.llF 01 
<~.,979E-JZ J.Z%OC-02 O.‘ZCBE-02 
0.1973E-02 “.2%2E-02 “.42+2E-“2 
5.1971’~02 “.2960E-JZ 0.42‘^ E-“2 
0.9333E 02 0.1291E 03 
0.5093E-00 0.5662E 00 
0.‘03llE-00 0.55872 00 
O.‘021E-“0 0.55111 00 
0.9‘IOE 02 0.13,lE 03 




O.ZIHE “I 0.39051 0, 















0.*5,55 0‘ 0.33801 0‘ 




I.Oli3.9.d i Ii 
3*:0 :-  I *3‘-” l1.0 IIL 3 00.0 1 1 
31.0 L.0, I 
38.0 231.0 L 2 
3.9.0123a.01 i II 
30.3 1.0 L 
38.0 0.0 2 
31.0 I.0 2 
36.0 2m.o 2 
:x 2“-” * 3s:o 1.0 2 
0.” 3 
31.0 1.c 3 
30.0 238.0 1 
31.0 218.0 1 
3*.0 L.” 3 





L.0 238.0 0 L 
1.0 236.0 P 2 
.” 236.0 0 3 
TABLE P (CONT’D) 
COEFFICIENTS OF DIFFUSION IN EQUILIBRIUM 
MIXTURES OF HYDROGEN AND URANIUM 
COEFFICIENT OF DIFFUSION, Dii, IN FT2/SEC 
P = 100 ATM PFUEL /P = 0.9 
/ 
I 
TEMPERATURE, T - DEG K 
10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000 
- - - - - - - - - - 
0.1‘3‘E 02 “.Ib,PE “2 “.5,2,E “2 0.91,ZE 02 O.,,J”E. 03 0.2,‘5F 03 0.4155E 03 O.LO”,E “3 0.135‘F 03 
0.*..,+0, o.,*35c-0” “.22,5E-“0 O.‘229E-0” 0.735,E 00 O.I,I,E 0, 0.1781E 01 0.251‘1 0, 0.359,F 0, 
0.6‘2(11-“1 O.L,,“E-DO 0.219.E-00 “.‘ZJIE-00 0.73L.E 00 O.l,,5E 0, O.l,,9E 01 0.257,F 0, 
0.6‘2bE-“1 O.,,ZPE-0” 0.2192E-0” O.‘A,,E-00 O.7,“t.E 00 
0.35,PF 01, 
O.ll7.E 0, O.llllE 01 0.25LIE 01 0.5575E 011 
O.ISlIE 02 0.2bM.E “2 0.51,t.E 02 0.992‘1 02 O.,,L5F 03 O.Z,,,E 03 O.‘l~‘E 03 0.60591 03 0;1933E 03 
O.“,2E “3 O.l,JZE 0‘ 0.7LYPE 0‘ 0.4210E 0‘ 0.75,“E “4 0.1170F 05 O.l,13E 05 0.2575F 05 0.3515E 0, 
O.,559E-“2 “.27,7E-02 0.533(1F-02 O.IOL.E-0, O.L,WE-0, 0.2,‘5E-01 O..,J.F-01 O.~22‘F-0, 0.*6L.E-01 
O.,5.‘F-02 O.Z7”2E-0, “.5233F-02 O.,““‘E-“I O.,,‘5E-0, O.IBJ5E-“I O.‘Z‘,E-0, O.LL,,E-0, 0.154.F-0, 
0.15b,E-32 0.26,‘E-02 0.52LLE-02 O.LOOOE-01 0.,,391-0, “.2,9bE-0, O.‘Z,,E-01 O.‘LlIE-“L 0..51.E-01 
O.,‘,BF-00 0.63“E 00 O.lZZllE 0, 0.2353E 01 “.‘“.59E 0, “.b569F 0, 0.99‘OE 0, 0.1‘3‘E 02 o.,eesr 02 
O.‘,)ZE 02 0.1069E “3 “.ZOHE 03 O.‘O,,E 03 O.LPIBE 03 O.,,,?ZE 0‘ O.l699E 0‘ 0.2‘55F 0‘ 0.3‘19F 0‘ 
0.23291-01 “.5122E-01 O.LL,PE-00 0.2,8.E-“0 0.3798F-00 O.‘,O‘E 00 0.92‘51 00 O.,33‘E 0, O.,U,E 01 
O.L”)PE-03 O.Z‘I,E-03 O.‘IZ,E-“3 0.9250E-03 O.L6J9E-02 0.25.&F-02 0.39L‘F-02 0.56591-02 O.,,8OE-“2 
“.IOLPE-03 0.2“‘E-0, O.‘8LZE-“3 O.P250E-01 O.L6JPE-02 0.25&E-02 0.39,&E-02 0.5‘59E-02 O.IIIOF-02 
0.26L,E-01 0.51,OE-0, O.,139E-00 O.Z,.‘E-30 0.3791E-0” 0.bLO.E DO 0.92551 00 0.1336E 0, O.lWlE 01 
0.619.F 0, O.ZOI”E 02 O.bO22E 02 O.,,(l,E 0, 0.2055E 0, 0.32bOF 03 0.4900F 03 
O.‘323E-‘02 
0.1031E 03 0.9,S.E 03 
O.L222E-01 O.,,J5E-0, 0.6‘50E-0, O.,113E-00 0.,,,.E-00 O.Zbb,F-00 O.,B,OF-00 0.53.l‘F 00 
O.L”lbE-03 “.,‘511-0, 0.1‘5‘F-U3 O.ZI,,E-0, O.‘,73E-03 0.,55.E-03 O.L132F-02 O.L‘25E-02 0.22‘91-02 
“.ZObOE-“4 O.b,69E-0‘ O.L‘ISE-J3 0.27‘2E-01 O..72LE-03 0.75,9F-03 0.113OE-02 LL‘ZZE-02 O.ZZ‘,E-“2 
“.‘,,‘E-02 O.,,E.E-01 O.,,‘JE-0, 0.6‘b.E-“1 0.,,1‘1-0” O.,,,5E-00 0.26b,E-0” O.,O,E-00 0.53JLE 00 
0.91351 01 0.65921 0, 0.21191 “1 O.lS‘.E 01 0.199‘1 “1 0.219.E “I O-+2291 01 U.bO3.E 0, O.l,bZE 01 
0.49901-02 O.,09BE-02 0.582X-“2 O.,OZ,E-0, o.,,5*c-0, 0.2105P-01 0.‘2‘0E-0, 0.612.F-01 O.III‘F-0, 
0.2211F-0‘ 0.,‘2‘E-03 “.‘5LlllE-03 0.91+7E-03 O.lb,ZE-02 0.25.0F-02 O.,PlOE-02 0.5‘52E-02 O.,.,ZE-02 
O.Z,bLE-0‘ O.‘,,‘F-0‘ “.,‘2‘E-“3 O.Z,+“E-“3 “.‘7,8E-03 O.,5,5E-03 O.I129F-02 O.L‘ZZE-02 0.22.6F-02 
0.‘,6,1-02 “.337lL-02 0. ,9911E-02 O.C5851-02 “.1052E-“1 O.LIP,E-0, O.Z,GlE-01 “.3202E-“1 O.‘,Z,E-0, 
O.L.515E 0‘ O.lLL7E 0‘ O.,628E 0‘ O.Z,YbE 0‘ 0.45.mF 0‘ 0.6.3,E 0‘ O.ew*F 0‘ O.l,,ZE 05 O.l.‘lE 05 
“.PI,“E 00 O.‘“IPE 00 0.1158E 00 O.LSLIE “1 0.2‘52F 01 “.37,8E “1 0.53701 01 0.1“SE 01 0.10361 02 
O.‘,‘)IE-02 .“.2576F-02 0.31521-02 O.L‘rSE-“2 O.L039E-0’ 0.,5,5+0, 0.22,5F-0, O.,lbZE-0, O.‘26lE-0, 
O.‘LObE-“2 0.2575E-02 0.3,52E-“2 0.6,‘5*-02 “.,OIPE-0, O.,5,5E-0, O-22,51-01 O.,lLZE-“1 O.‘2‘IF-0, 
O.s,8,E-07 0.25,5E-02 0.3,5LE-O* 0.6“5E-“2 0.10,9E-01 0.15751-01 O.IZ,SE-01 O.,L‘ZE-0, O.‘2‘“F-0, 
P = 100 ATM PFUEL / P = 1.0 
/ TEMPERATURE, T - OEG K 
10,000 20,000 30,000 40,000 50,000 60,000 70.000 60,000 90,000 100,000 
















































































































































































































































































a- $J Q’i,% / TEMPERATURE. T - DEG K I 
‘( 1 
10.000 20.000 30,000 40.000 50.000 
3.0 I.01 0.1012E 02 0.1065E 02 
j.0 238.0 1 1 0.4,%E-01 O.B,OlE-01 
9.0 238.0 1 2 0.4,5OE-01 O.B028E-0, 
0.0 238.0 1 3 0.4,49E-0, O.B012E-01 
0.0 ,..i 1 0 O.IOZ6E 02 O.lumE 02 
I.0 0.9 1 1 o.+,o,E 03 0.793bE 03 
1.0 238.0 1 1 O.Lwt’IE-02 0.2659E-02 
1.0 238.0 1 2 O.lIPZE-02 O.Z,b,E-02 
1.0 238.0 1 3 0.1256E-02 O.Z,OOE-02 
I.0 1.0 1 0 0.2878E-00 0.52501 00 
238.” 0.3 1 1 0.5983E 02 0.91322 02 
238.0 1.0 1 1 0.27LZE-01 O.C970E-01 
t30.0 238.0 1 2 0.1149E-03 O..?105E-0, 
238.0 238.0.1 3 0.11+9E-03 0.2105E-03 
138.0 1.3 1 0 0.*7,,E-o, 0.4970E-01 
*,a.0 0.0 2 1 0.1355E 02 0.270% 02 
238.0 1.0 2 1 O.I510E-02 O.l47L)E-0, 
238.0 238.0 * 1 0.4702E-04 O.t.BPBE-04 
238.0 238.0 2 3 o*,,G!E-or 0.632+E-04 
236.0 1.02 0 O.l486E-0, 
238.0 0.0 3 1 O.l,,,E 01 
238.0 1.0 3 1 O.Z455E-02 
238.0 238.0 3 1 O.ZO,ZE-0, 
238.0 238.0 3 * O.LZ%E-05 
238.0 1.0, 0 O.l425E-02 
1.” 0.0 0 1 
L.0 1.2 0 1 
L.0 238.0 0 L 
1.0 238.L.l c 2 

















TABLE P (CONT’D) 
COEFFICIENTS OF DIFFUSION IN EQUILIBRIUM 
MIXTURES OF HYDROGEN AND URANIUM 
COEFFICIENT OF DIFFUSION, Oiil IN FT2 /SEC 
P = 500 ATM P,,,,, /P q 0.5 








































P = 500 ATM PFUEL / P = 0.633 
TEMPERATURE, T -0EG K 
-- 
20,000 30,000 40,000 50,000 60,000 70,000 60,000 90,000 100,000 
- ___ - - ____ - - - 
0.413,E 0, 0.1233E 01 0.L15.5E 02 0.20’)9E 02 0.,577E 02 0.%8X 02 0.8514E 02 O.,222E 03 
O.lIPLE-0, O.,l,lE-0, 0.5008E-01 
O.IABBE 03 
0.9074E-0, 0.*%6E-00 0.2451E-00 0.3682E-00 0.52BhE 00 
O.l785E-0, 0.3,14E-0, O.G915E-0, 
0.7302E 00 
O.WllE-01 0.15,6E-00 O.PlwJE-00 O.,b55E-00 0.5247E 00 
O.,78GE-01 0.3*OPE-O, 
0.725OE 00 
O.,967E-0, 0.8’)96E-o, 0.*5,3E-00 O.Zh,bE-00 0.5239E 00 
0.42,x 0, 
O.,b5OE-00 
J.73~2E 3, O.,,72E 02 3.21*3E 02 
0.7239E 00 
0.3618E 02 0.5766E 42 0.8608E 02 0.1235E 3, 
0.1729E 03 0.3085E 0, 0.5946E 03 0.8965E 03 
O.LIOIE 03 
0.152BE 06 O.ZhZBE 05 0.3638E 06 0.522LE 04 
J.W48E-03 0.9052E-0, 
0.7213E 05 
O.,G,GE-02 O..?593E-02 O.U,6E-02 0.70,1E-02 0.105SE-0, O.,SEE-01 
O.~OOBE-03 O.BSb,F-0, O.,,~lE-OZ 0.24,BE-02 
O.*OWE-,I, 
0.51,x-02 0.6533E-02 0.9809E-02 O.l410E-0, 





O.,952E-00 O.>OSBE-Od 0.550,E 00 
O.,919E-0, 
0.9332E 00 0.1478E 0, O.),72E 01 
O.IwAE 0, 
O.ZZL,E 0, 
O.,,lbE 02 0.525OE I)2 0.9484F GZ 
0.4374E 01 
“.,6,3E 0, 0.2563E 03 
O.k%bE-02 
0.3848E 03 0.5532E 03 





O.l4b8E-04 O.,2,,E-03 O.Z,ObE-03 
O.+,b5E-00 
O.,I,PE-03 0.5908E-0, 0.1Z75E-02 
0.2,29E-Jb 
O.B869E-03 
0.1379E-O+ O.lZ,,E-53 0.218LE-0, 
0.,7W.E-02 
O.,719E-0, O.WOOE-0, O.,215E-02 
O.c.LZt.E-02 
O.BRLPE-03 




O.ZO%E-00 O.,OL,F-00 O.G,b5E-00 
0.4089E Jl C.1385E 02 0.2004E 02 0.4BlOE 02 0.7590E 02 O.llllE 03 0.161% 03 
0.2064E-02 O.T617E-02 0.77r9e-02 D.L534E-J, 
o.*z*oE 0, 





0. ,,SSF-03 O.l78,E-03 O.Zb,OE-0, 0.3752E-03 
O.l,3BE-dC O.lbYbE-04 O.YdZE-04 0.65BbE-0~ 
0.5,34E-0, 
O.l115E-0, 0.1754E-0, 0.26,OE-33 O.,I*IE-JJ 
0.,3~9E-O2 o.P*~oF-Jz 0.80,9E-02 0.1545E-0, 
O.S,ZOE-03 
0.2.52IE-0, 0.4,3IC-C* 
0.29b4E 01 “.3759E 0, 
0.6,59E-0, O.B19,E-0, 
O.,bIOE 0, 0.118X 01 
O.L209E-OJ 





O.bLS,E-02 0.6497C-02 0.9701F-02 O.,392E-0, 




9.88lIE-33 0. ,*bw-02 










0.3449E 0, 0.3549E 0, O.%,5E 03 
O.BW,E-32 
O.R926E 03 0.134GE 04 
O.,JIIE-oJ “.,B1IE-OJ 
O.LP35E 06 O.ZbBlE 04 
C.,93,E-OJ J. ,OLbE-OJ 
0.3LOZE 05 
O.‘r85bE-J, 0.7317F OJ 
0.,355<-02 
0.1053’: 3, O.,~WF 0, 












5.2051E-J2 C.,059E-02 O.GhWE-02 O.h,8OE-02 O.B,d1E-02 
TABLE P (CONT’D) 
COEFFICIENTS OF DIFFUSION IN EQUILIBRIUM 
MIXTURES OF HYDROGEN AND URANIUM 
COEFFICIENT OF DIFFUSION, Dij, IN FT2/SEC 
P = 500 ATM PFUEL /P z 0.767 
P - 500 ATM P,,,,/ p = 0.9 











































































































































































TABLE TL (CONT’D) 
COEFFICIENTS OF DIFFUSION IN EQUILIBRIUM 
MIXTURES OF HYDROGEN AND URANIUM 
COEFFICIENT OF DIFFUSION, Dii, IN FT2 /SEC 
f’ = 500 ATM p,,,, /p = I.0 
a‘ *Q %’ 4#- / TEMPERATURE. T - OEG K 
10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 l00,000 ~ - - - - - - - - - 
0.0 1.0 1 I 0.5.936E 0, 0.9‘9% 01 O.lSBOE 02 0.2992E 02 0.53,w 02 0.6963E 02 0.1022E 03 0.14“E 03 0.202‘1 03 
3.0 239.3 1 1 3.2517E-0, 0.,1.9E-01 O.L3IPE-Jl O.,,,OE-00 O.l969E-01) 0.29boF-00 O.+390E-00 0.6302E 00 -0.970‘E 00 
0.0 238.3 1 2 O.Xl*E-01 0.4,5*F-01 O.‘3,3E-0, O.l,05E-00 0.1.9‘oc-00 0.2927E-00 0.4310E-00 0.6273E 00 O..“,E 00 
0.0 231.0 1 3 O.ZSL,E-0, O.C,S,E-0, O.L326E-0, O.llOSE-00 0.1‘59E-00 O..?925E-00 O.+36LE-00 O.‘Z‘lE 00 O.Ib5.E 00 
0.0 1.01 c 0.5935E 0, 0.9‘09F 01 O.,WSE OZ O.ZAO,E 02 0.4386E 02 O.bPOOE 02 0.103OE 03 O.lk79E 01 
I.83 C.J 1 1 0.250lE 03 
0.2063E 03 
O.5,ME 03 O.‘355E 03 O.,,OPE 05 0.19blE 06 0.2939E OS 0.4391E 05 O.‘ZPIE Ok 0.8‘*9E 0‘ 
1.0 239.0 1 1 0.5179E-03 0.9599F-03 O.l4‘9E-02 0.2916E-02 0.43559-02 o.b774F-02 O.,OL,E-0, O.lWlE-01 0.2OOSE-01 
L.0 238.0 I 2 0.571‘E-03 O.PSPtE-03 O.l465E-02 O.ZN‘E-02 O.*,dSE-02 O.b,I‘E-02 O.,Ol,F-0, O.,W,E-0, 
I.” 239.c 1 3 0.577t,E-03 
O.ZOOSE-01 
O.P59‘C-03 0.L4b5E-02 O.Z%bE-02 0.4305E-02 0.6774E-02 O.IOllE-01 O.,S9,E-0, 0.2005E-01 
L.0 1.0 1 J O.l,b,E-00 o.zzb‘E-03 O.,5,9E-00 O.bO35E 00 O.,Ol‘E 0, 0.15991 0, 0.2399E 0, 0.1627E 0, 0.573.E 01 
238.0 0.J I 1 O.,OI,E 01 O.,.,‘F 02 O.S9,3E 02 O.,O27E 03 O.,129E 0, 0.1121E 03 O.bOb,E 03 0.5.3x 03 
2311.0 1.0 1 1 0.422OF-02 
O.IO!mF 0, 
O.l885E-0, 0.319,E-01 O.%tPE-0, O.PSLOE-01 O.,~BlE-oo O.ZZLlE-00 0.317*E-00 
238.0 239.0 , 
0.5,I.E-00 
2 0.2109E-0, 0.922,E-0, O.,,,OE-03 O.ZJLIE-0, 0.3985E-03 O.Q,ZE-03 0.936‘E-03 0. ,W,E-02 0.,.578-02 
yg.i 238.0 L 3 0.2079E-04 O.I059E-0, O.L34W-03 O.Z,A,E-03 0.3999E-03 0.6272E-03 0.9,661-O, O.,,UE-02 O.,.SlE-02 
23s:o 
1.0, 0 O.A535E-02 0. LP,IF-0, O.,LBSE-01 O.,,WE-0, 0.94LOE-0, O.,U,E-00 O.ZZ,,E-00 
0.0 2 
0.3l74E-00 0.431‘1-00 
1 O.*162E 0, 0.3919F Cl O.lh31E 02 O.IOllE 02 O.SlS,E 02 0.8105E 02 
23t.o L.0 2 
0.1205E 03 
1 
O.lll9E 03 0.2352E 03 
0.27WE-02 0.27,,E-02 0.91,4F-02 0.1‘5,E-o, 0.2I,ZC-0, O.+517E-01 
239.‘) 239.0 2 
O.bIC,E-0, O.P,NE-01 O.lZllE-00 
1 0.*10w-0, 0.70541-0, 0.6593E-05 O.&OSE-04 O.,2.‘)F-0, O.,922E-03 0.29llE-03 O.,W,E-0, 
239.0 23t.o 2 3 
o.~,see-o3 
O.l44,E-04 C.19.41-0, O.,909E-04 0.7152F-Ol O.lIWE-03 o.*aT‘E-03 O.ZTIZE-03 
239.0 L.0 2 
0.39“E-03 O.%Z‘E-01 
J O.,bZZE-02 0.3292E-02 O.MO,E-02 O.,672E-01 O.Zh?LE-0, O.+,ZZE-O, O.‘%~E-O* 0.93‘OE-01 
238.0 0.0 3 , 
A.,Z,,E-00 
0.312,E 01 O.kWSE 0, 0.226OE 01 O.lO.OE 01 0.6952E 00 O.L,A,E 00 
239.0 
O.‘733F 00 0.1113lE 00 
1.0 3 1 O.l9,9E-02 
0.10228 01 
0.279‘E-OI 0.230+F-o* 0.29JLE-02 O.MPLI-02 0.61P.E-02 




0.2179E-OI O.,OlOF-03 0.2212E-0, O.,P,SE-0, O.t.Z25F-0, 
231.” 23l.C 3 2 
0.93,2E-03 O.,342E-02 O.,MSE-02 
0.1,50E-05 0.1‘95E-OI 0.319LE-0. J.l,SPE-0. O.,LPPE-J3 O.,9,6E-03 
231.0 1.0 3 
O.IIIZE-03 0.39“E-03 0.1426E-0, 
* O.LW,E-02 O.L952F-02 O.I2,lE-02 O.,,,,E-02 o.*zJ9F-02 O.,ZME-02 
::: L.0 l.  0 
0.4‘3%-02 O.‘I,,E-02 O.a‘ZOE-02 
1 , 0.1525E 03 0.5329E C, 0.31cmE 03 O.%,,E 03 0.9lb.E 03 0.*3101 Oh O.,999E 04 0.27‘3F 04 
0.5095E-00 0.2,55F-00 
0.3124E 0, 
0.2,,2E-00 O.,,lPE-00 O.SWPE-00 0.75lOE 00 
L.0 238.3 !, 
O.,OaZE 01 O.,‘IOSE 0, 
1 O.l735E-02 
0.202,E 0, 
0.991,E-0, 0.89531-03 P.l,UE-02 O.Z,,IE-02 0.319IE-02 0.45‘5E-02 O.L3‘9E-02 
1.0 239.0 0 2 O.l135E-02 
0.9%3E-02 





O.,135F-02 0.9979E-03 0.99.3E-03 O.,,+LE-02 O.Zll3E-02 O.l19lE-02 O.M.IE-02 O.b3‘9C-02 O.l593C-02 
f’ = 1000 ATM PFUEL/P = 0 
/ TEMPERATURE, T -0EG K -- 












































































































































































































































































































2 2: 21 2 2: 2 2: 2 2: 23 2 2: 2 2: 23 
! 
I 






0.0 0 1 
::,” *t:: : : 
1.0 231.0 
.0 II” 0 2 231.0 0 , 
P = 1000 ATM PFUEL / P = 0.233 























































TABLE P (CONT.‘D) 
COEFFICIENTS OF DIFFUSION IN EQUILIBRIUM 
MIXTURES OF HYDROGEN AND URANIUM 
COEFFICIENT OF OIFFUSION, Dijl IN FT’/SEC 
P= 1000 ATM PFUEL /P = 0.367 
TEMPERATURE, T - OEG K 
20,000 30,000 40,000 50,000 60.000 70,000 eo.000 90,000 ID0.000 
P = 1000 ATM PFUEL/P = 0.5 
TABLE P (CONT’D) 
COEFFICIENTS OF DIFFUSION IN EQUILIBRIUM 
MIXTURES OF HYDROGEN AND URANIUM 
COEFFICIENT OF DIFFUSION, Dij, IN FT2/SEC 
P =I000 ATM PFuE, /P ~0.633 
.Y’ e %’ 0 
/ TEMPERATURE. T - DEG K 
10,000 20,000 30,000 40,000 50,000 60,000 70,000 go,000 90,000 100,000 
lL 
P 1 1000 ATM PF”EL/ P x 0.767 
- - - _ , - - - -- 
20,000 33.000 40.000 50.000 60.000 70,000 80.000 90.000 100.000 10.000 
P = I000 ATM PFUEL/ P z 1.0 
/ TEMPERATURE,  T -DEG K  
10.000 20.000 30.000 40,000 
pFUEL/p = 
T- DEG K 
0.1000 E 06 
0.9000 E 05 
0.8000 E 05 
0.7000 E 05 
0.6000 E 05 
0.5000 E 05 
0.4000 E 05 
0.3000 E 05 
0.2000 E 05 
0.1000 E 06 
O.gOOd E 05 
0.8000 E 05 
0.7000 E 05 
0.6000 E 05 
0.5000 E 05 
0.4000 E 05 
0.3000 E 05 
0.2000 E 05 
0.1000 E 06 
0.9000 E 05 
0.8000 E 05 
0.7000 E 05 
0.6000 E 05 
0.5000 E 05 
0.4000 E 05 
0.3000 E 05 
0.2000 E 05 
TABLE PI 
EFFECTIVE BINARY DIFFUSIVITI ES 
IN EQUILIBRIUM MIXTURES OF HYDROGEN AND URANIUM 
0.1 
0.1675 E -00 
0.1196 E -00 
0.8228 E -01 
0.5389 E -01 
0.3391 E -01 
0.1873 E -01 
0.9467 E -02 
0.4258 E -02 
0.4081 E -02 
0.3809 E -01 
0.2736 E -01 
0.1889 E -01 
0.1247 E -01 
0.7718 E -02 
0.4412 E -02 
0.2286 E -02 
0.1244 E -02 
0.1297 E -02 
0.2026 E -01 
0.1456 E -01 
0.1008 E -01 
0.6682 E -02 
0.4147 E -02 
0.2388 E -02 
0.1278 E -02 
0.7828 E -03 
0.7342 E -03 
EFFECTIVE BINARY DIFFUSIVITY, 21 ii”, IN FT*/SEC 
0.233 0367 0.5 0.633 
P = 100 ATM 
0.2014 E -00 0.2317 E -00 0.2590 E -00 0.2839 E -00 
0.1425 E -00 0.1660 E -00 0.1857 E -00 0.2038 E -00 
0.9930 E -01 0.1145 E -00 0.1282 E -00 0.1407 E -00 
0.6515 E -01 0.7529 E -01 0.8450 E -01 0.9306 E -01 
0.4010 E -01 0.4658 E -01 0.5230 E -01 0.5755 E -01 
0.2282 E -01 0.2651 E -01 0.2986 E -01 0.3293 E -01 
0.1155 E -01 0.1349 E -01 0.1528 E -01 0.1690 E -01 
0.5269 E -02 0.6281 E -02 0.7181 E -02 0.8003 E -02 
0.5427 E -02 0.6362 E -02 0.7017 E -02 0.7454 E -02 
P = 500 ATM 
0.4609 E -01 0.5333 E -01 0.5989 E -01 0.6582 E -01 
0.3316 E -01 0.3842 E -01 0.4314 E -01 0.4755 E -01 
o.zg8 E -01 0.2665 E -01 0.2999 E -01 0.3304 E -01 
0.1519 E -01 0.1767 E -01 0.1992 E -01 0.2199 E -01 
0.9455 E -02 0.1104 E -01 O.I-249 E -01 0.1386 E -01 
0.5440 E -02 0.6393 E -02 0.7260 E -02 0.8060 E -02 
0.2848 E -02 0.3394 E -02 0.3891 E -02 0.4353 E -02 
0.1549 E -02 0.1887 E -02 0.2178 E -02 0.2529 E -02 
0.1666 E -02 0.2063 E -02 0.2428 E -02 0.2774 E -02 
P = 1000 ATM 
0.2460 E -01 
0.1772 E -01 
o.L232 E -01 
0.8175 E -02 
0.5114 E -02 
0.2967 E -02 
0.1603 E -02 
0.9639 E -03 
0.9351 E -03 
0.2852 E -01 
0.2060 E -01 
0.1434 E -01 
0.9544 E -02 
0.6004 E -02 
0.3516 E -02 
0.1933 E -02 
0.1172 E -02 
0.1224 E -02 
0.3208 E -01 
0.2319 E -01 
0.1617 E -01 
0.1079 E -01 
0.6813 E -02 
0.4032 E -02 
0.2235 E -02 
0.1351E -02 
0.1546 E -02 
0.3534 E -01 
0.2556 E -01 
0.1787 E -01 
0.1195 E -01 
0.7562 E -02 
0.4477 E -02 
0.2516 E -02 
0.1510 E -02 
0.1895 E -02 
0.3836 E -01 
0.2774 E -01 
0.1944 E -01 
0.1303 E -01 
0.8264 E -02 
0.4916 E -02 
0.2777 E -02 
0.1653 E -02 
0.2211 E -02 
0.767 
0.3071 E -00 
0.2205 E -00 
0.1524 E -00 
0.1006 E -00 
0.6240 E -01 
0.3578 E -01 
0.1843 E -01 
0.8742 E -02 
0.7740 E -02 
0.7136 E -01 
0.5157 E -01 
0.3590 E -01 
0.2394 E -01 
0.1506 E -01 
0.8821 E -02 
0.4790 E -02 
0.2669 E -02 
0.3074 E -02 
0.9 
0.3284 E -00 
0.2360 JZ -00 
0.1631 E -00 
0.1077 E -00 
0.6705 E -01 
0.38: 3 -01 
0.1985 E -01 
0.9465 E -02 
0.8066 E -02 
0.7649 E -01 
0.5526 E -01 
0.3855 E -01 
0.2571 E -01 
0.1620 % -01 
0.9524 E -02 
0.5199 E -02 
0.2903 E -02 
0.3463 E -02 
0.4114 E -01 
0.2989 E -01 
0.2090 E -01 
0.1402 E -01 
0.8925 E -02 
0.5344 E -02 
0.3027 E -02 
0.1844 E -02 
0.2542 E -02 
TABLE n (C~NT’D) 
EFFECTIVE BINARY DIFFUSIVIT I ES 
IN EQUILIBRIUM MIXTURES OF HYDROGEN AND URANIUM 
EFFECTIVE BINARY DIFFUSIVITY, 3 “,;f” , IN FT*/SEC 
PFUEL/P = o 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 
T- DEG K P = 100 ATM 
0.1000 E 06 0.1377 E -00 0.1410 E -00 0.1442 E -00 0.1472 E -00 0.1502 E -00 0.1534 E -00 0.1563 E -00 0.1591E -00 0.1620 E -00 
0.9817 
0.1647 E -00 
O.gooO E 05 E -01 0.1005 E -00 0.1029 E -00 0.105lE -00 0.1073 E -00 0.1'335 E -00 O.llJ.5 E -00 0.1136 E -00 0.1156 L -00 0.1176 E -00 
0.8CM E 05 0.6749 E -01 0.6905 E -01 0.7061 E -01 0.721-I E -01 0.7370 E -01 0.7514 E -01 0.7662 E -01 0.7805 E -01 0.7941 I-01 0.8075 E -01 
0.7000 E 05 0.4399 E -01 0.4507 E -01 0.4615 E -01 0.4718 E -01 0.4818 E -01 0.4915 E -01 0.5014 E -01 0.5109 E -01 0.5203 E -01 0.5298 E -01 
0.6~00 E 05 0.2657 E -01 0.2765 E -01 0.2830 E -01 0.2895 E -01 0.2957 E -01 O.jOBJ E -01 0.30&O E -01 0.340 E -01 0.3198 E -01 0.3255 E -01 
0.5ooO E 05 0.1514 E -01 0.1553 E -01 0.1591 E -01 0.1629 E -01 0.1666 E -01 0.1701 E -01 0.1736 E -01 0.1770 E -01 0.1804 E -01 
0.4ooO 0.7504 
0.1838 E -01 
E 05 E -02 0.7-710 E -02 0.7912 E -02 0.8112 E -02 0.8303 E -02 0.8509 E -02 0.8681 E -02 0.8855 E -02 O.go66E -02 0.9251E -02 
0.3ooO E 05 0.3047 E -02 0.3179 E -02 0.3305 E -02 0.3425 E -02 0.3538 E -02 0.3649 E -02 0.3763 E -02 0.3863 E -02 0.3933 E -02 0.4007 E -02 
0.2ooO E 05 0.1361 E -02 0.1803 E -02 0.2300 E -02 0.2161 E -02 0.2875 E -02 0.901 E -02 0.3323 E -02 0.3516 E -02 0.3662 E -02 0.3788 E -02 
P = 500 ATM 
0.1000 E 06 0.3113 E -01 0.3191 E -01 0.3261 E -01 0.3337 E -01 0.3406 E -01 0.3479 E -01 0.3543 E -01 0.3615 E -01 0.3677 E -01 0.3741 E -01 
O.gOW E 05 0.2224 E -01 0.2280 E -01 0.2333 E -01 0.2391 E -01 0.2441 E -01 0.24% E -01 0.2542 E -01 0.2590 E -01 0.2638 E -01 0.2688 E -01 
0.8000 E 05 0.1531 E -01 0.1569 E -01 0.1610 E -01 0.1646 E -01 0.1684 E -01 0.1718 E -01 0.1754 E -01 0.1788 E -01 0.1811 E -01 0.1831~ -01 
0.7000 E 05 0.1006 E -01 0.10% E -01 0.1056 E -01 0.1082 E -01 O.llO7 E -01 0.1130 E -01 0.1153 E -01 0.~76 E -01 0.1199 E -01 0.1223 E -01 
0.60~0 E 05 0.6192 E -02 0.63% E -02 0.6510 E -02 0.66&E -02 0.6837 E -02 0.6979 E -02 0.7128 E -02 0.7279 E -02 0.7428 E -02 0.7563 E -02 
0.5COO E 05 0.3500 E -02 0.3590 E -02 0.3693 E -02 0.3787 E -02 0.3873 E -02 0.3966 E -02 0.4057 E -02 0.4140 E -02 0.4225 E -02 0.4312 E -02 
0.4000 E 05 0.1738 E -02 0.1788 E -02 0.1848 E -02 0.1902 E -02 0.1954 E -02 0.2005 E -02 0.2055 E -02 0.2105 E -02 0.2155 E -02 0.22OOE -02 
0.3000 E 05 0.7202 E -03 0.76n E -03 0.8301 E -03 0.8830 E -03 0.9305 E -03 0.9738 E -03 0.1014 E -02 0.10% E -02 0.1091 E -02 O.lll7E -02 
0.2000 E 05 0.4781 E -03 0.5970 E -03 0.7408 E -03 0.8320 E -03 O.gO86 E -03 0.97% E -03 0.1034 E -02 0.1089 E -02 0.1140 E -02 0.~176 E -02 
0.1000 E 06 0.1643 E -01 0.1672 E -01 0.1727 E -01 0.1766 E -01 0.1805 E -01 
3.903 E 05 0.1177 E -01 0.1182 E -01 O.G'39 E -01 0.1268 E -01 0.1295 E -01 
0.8000 E 05 0.8123 E -02 0.8148 E -02 0.8557 E -02 0.8761 E -02 0.8$&I E -02 
3.7000 E 05 0.5347 E -02 0.5390 E -02 0.5645 E -02 0.5791 E -02 0.5872 E -02 
0.6000 E 05 0.999 E -02 0.3353 E -02 0.3478 E -02 0.3564 E -02 0.3651 E -02 
C.5000 E 05 0.1867 E -02 0.1319 E -02 0.1972 E -02 0.2025 E -02 0.2076 E -02 
5.4000 E 05 0.3314 E -0: O.?L30 E -03 0.996lE -03 0.1029 E -02 0.1061 E -02 
';.:GOO E 05 O.LO:!, E -0: 0.43;: E -03 0.4312 E -03 0.5330 E -03 0.5673 E -03 
~.2OGG E 3: G.2r)P,l E -0: 9.1932 E -03 0.4397 E -03 0.4896 E -03 0.5291 E -03 
P= 1000 ATM 
0.1843 E -01 
0.1324 E -01 
0.9149 E -02 
0.595 E -02 
0.3734 E -02 
0.2127 E -02 
0.1093 E -02 
0.5983 E -03 
0.5624 E -03 
0.1@81 E -01 
0.135!. E -01 
0.9343 E -02 
0.6157 E -02 
0.3816 E -02 
0.2177 E -02 
0.1123 E -02 
0.6272 E -03 
0.5906 E -03 
0.1918 E -01 
0.1377 E -01 
0.9531 E -02 
0.6307 E -02 
0.3898 E -02 
0.2227 E -02 
0.1154 E -02 
0.6534 E -03 
0.6175 E -03 
0.1954 E -01 
0.1404 E -01 
0.9687 E -02 
0.6483 E -02 
0.3978 E -02 
0.2275 E -02 
0.1184 E -02 
0.6783 E -03 
0.6420 E -03 
O.lggO E -01 
0.1430 E -01 
0.9826E-02 
0.6652 E -02 
0.4058 E -02 
0.2323 E -02 
0.1210 E -02 
0.6956 E -03 
0.6561 E -03 
‘FUELiP = 
T-DEG K 
0.1000 E 06 
0.9000 E 05 
0.8000 E 05 
0.7000 E 05 
0.6000 E 05 
0.5000 E 05 
0.4000 E 05 
0.3000 E 05 
0.2000 E 05 
0.1000 E 06 
0.9000 E 05 
0.8000 E 05 
0.7000 E 05 
0.6000 E 05 
0.5000 E 05 
0.4000 E 05 
0.3000 E 05 
0.2000 E 05 
0.1000 E 06 
0.9000 E 05 
0.8000 E 05 
0.7000 E 05 
0.6000 E 05 
0.5000 E 05 
0.4000 E 05 
0.3000 E 05 
z 0.2000 E 05 
TABLE pIL 
FLUX CALCULATION COEFFICIENTS 
IN, EQUILIBRIUM MIXTURES OF HYDROGEN AND URANIUM 
FLUX CALCULATION COEFFICIENTS mfff,?ff, IN LB/ PARTICLE 
0.1 
0.1714 E -25 
0.1714 E -25 
0.1715 E -25 
0.1715 E -25 
0.1716 E -25 
0.1718 E -25 
0.1725 E -25 
0.1774 E -25 
0.2307 E -25 
0.1715 E -25 
0.1716 E -25 
0.1717 E -25 
0.1717 E -25 
0.1721 E -25 
0.1727 E -25 
0.1748 E -25 
0.1848 E -25 
0.2491 E -25 
0.1716 E -25 
0.1717 E -25 
0.1718 E -25 
0.1719 E -25 
0.1724 E -25 
0.1734 E -25 
0.1763 E -25 
0.1879 E -25 
0.2483 E -25 
0.233 
0.7704 E -26 
0.7705 E -26 
0.7705 E -26 
0.7708 E -26 
0.7712 E -26 
0.7722 E -26 
0.7755 E -26 
0.7958 E -26 
0.1028 E -25 
0.7708 E -26 
0.7711 E -26 
0.7714 E -26 
0.7720 E -26 
0.7732 E -26 
0.7760 E -26 
0.7850 E -26 
0.8282 E -26 
0.1118 E -25 
0.7711 E -26 
0.7715 E -26 
0.7720 E -26 
0.7728 E -26 
0.7745 E -26 
0.7789 E -26 
0.7916 E -26 
0.8418 E -26 
0.1125 E -25 
0.367 ’ PO.5 ’ 
P = 100 ATM 
0.4956 E -26 0.3660 E -26 
0.4956 E -26 0.3660 E -26 
0.4957 E -26 0.3661 E -26 
0.4958 E -26 0.3661 E -26 
0.4960 E -26 0.3663 E -26 
0.4966 E -26 0.3666 E -26 
0.4985 E -26 0.3678 E -26 
0.5101 E -26 0.3752 E -26 
0.6525 E -26 0.4735 E -26 
P= 500 ATM 
0.4958 E -26 0.3661 E -26 
0.4959 E -26 0.3662 E -26 
0.4961 E -26 0.3664 E -26 
0.4965 E -26 0.3666 E -26 
0.4972 E -26 0.3670 E -26 
0.4988 E -26 0.3680 E -26 
0.5041 E -26 0.3716 E -26 
0.5300 E -26 0.3890 E -26 
0.7187 E -26 0.5281 E -26 
P= 1000 ATM 
0.4960 E -26 0.3663 E -26 
0.4962 E -26 0.3664 E -26 
0.4965 E -26 0.3666 E -26 
0.4970 E -26 0.3669 E -26 
0.4980 E -26 0.3676 E -26 
0.5005 E -26 0.3692 E -26 
0.5081 E -26 0.3742 E -26 
0.5392 E -26 0.3960 E -26 
0.7331 E -26 0.5459 E -26 
0.633 
0.2901 E -26 
0.2902 E -26 
0.2902 E -26 
0.2902 E -26 
0.2903 E -26 
0.2905 E -26 
0.2913 E -26 
0.2960 E -26 
0.3664 E -26 
0.2902 E -26 
0.2903 E -26 
0.2904 E -26 
0.2905 E -26 
o.2go8 E -26 
0.2915 E -26 
0.2938 E -26 
0.3059 E -26 
0.4133 E -26 
0.2903 E -26 
0.2904 E -26 
0.2905 E -26 
0.2908 E -26 
0.2912 E -26 
0.2923 E -26 
0.2956 E -26 
0.3115 E -26 
0.4309 E -26 
0.767 
0.2400 E -26 
0.2400 E -26 
0.2401 E -26 
0.2401 E -26 
0.2401 E -26 
0.2403 E -26 
0.2407 E -26 
0.2435 E -26 
0.2921 E -26 
0.2401 E -26 
0.2401 E -26 
0.2402 E -26 
0.2403 E -26 
0.2404 E -26 
0.2409 E -26 
0.2423 E -26 
0.2503 E -26 
0.3328 E -26 
0.2401 E -26 
0.2402 E -26 
0.2403 E -26 
0.2404 E -26 
0.2407 E -26 
0.2414 E -26 
0.2436 E -26 
0.2547 E -26 
0.3494 E -26 
0.9 
0.2049 E -26 
0.2049 E -26 
0.2049 E -26 
0.2049 E -26 
0.2050 E -26 
0.2050 E -26 
0.2052 E -26 
0.2064 E -26 
0.2335 E -26 
0.2049 E -26 
0.2049 E -26 
0.2050 E -26 
0.2050 E -26 
0.2051 E -26 
0.2053 E -26 
0.2059 E -26 
0.2101 E -26 
0.2663 E -26 
0.2050 E -26 
0.2050 E -26 
0.2050 E -26 
0.2051 E -26 
0.2052 E -26 
0.2056 E -26 
0.2066 E -26 
0.2130 E -26 
0.2818 E -26 
TABLE PIT (CONT’D) 
FLUX CALCULATION COEFFICIENTS 
IN EQUILIBRIUM MIXTURES OF HYDROGEN AND URANIUM 
FLUX CALCULATION COEFFICIENTS 
meff fgff” I IN LB/PARTICLE , 
P ’ 
pFUEL/p = ’ 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 
T-DEGK P = 100 ATM 
0.1000 E 06 
O.gooO E 05 
O.&CO E 05 
0.7M)o E 05 
0.6000 E 05 
O.WY3 E 05 
O.kOW E 05 
0.3003 E 05 
0.2WO E 05 
0.2178 E -24 
0.2179 E -24 
0.2179 E -24 
0.2179 E -24 
0.2177 E -24 
0.2178 E -24 
0.2178 E -24 
0.2178 E -24 
0.2424 E -24 
0.1004 E -24 
0.1004 E -24 
0.1004 E -24 
0.1004 E -24 
0.1004 E -24 
0.1005 E -24 
0.1008 E -24 
0.1023 E -24 
0.1237 E -24 
0.6519 E -25 
0.6518 E -25 
0.6519 E -25 
0.6520 E -25 
0.6526 E -25 
0.6533 E -25 
0.6557 E -25 
0.6699 E -25 
0.8436 E -25 
0.4828 E -25 
0.4828 E -25 
0.4&8 E -25 
0.4829 E -25 
0.4831E -25 
0.4838 E -25 
0.489 E -25 
0.4976 E -25 
0.6939 E -25 
0.3833 E -25 
0.3834 E -25 
0.3833 E -25 
0.3835 E -25 
0.3837 E -25 
0.38k.Z E -25 
0.3858 E -25 
0.3957 E -25 
0.5095 E -25 
0.3178 E -25 
0.3178 E -25 
0.3179 E -25 
0.3180 E -25 
0.3181 E -25 
0.3186 E -25 
0.300 E -25 
0.3283 E -25 
0.4245 E -25 
0.2714 E -25 
0.2715 E. -25 
0.2715 E -25 
0.2716 E -25 
0.2717 E -25 
0.2721~ -25 
0.2733 E -25 
0.2807 E -25 
0.3636 E -25 
0.2369 E -25 
0.2369 E -25 
0.2370 E -25 
0.2370 E -25 
0.2371 E -25 
0.2379 E -25 
0.23% E -25 
0.2451 E -25 
0.3178 E -25 
0.2101~ -25 
0.2101 E -25 
0.2102 E -25 
0.2103 E -25 
0.2104 E -25 
0.2107 E -25 
0.2l.17 E -25 
0.2174 E -25 
0.2821 E -25 
o.i888 E -25 
o.i&BE -25 
0.1&I E F 
O.leJ& E -25 
o.i8y2 E -25 
0.1893 E -25 
0.1902 E -25 
0.1954 E -25 
0.2536 E -25 
P = 500 ATM 
O.looO E 06 0.2175 E -24 0.1003 E -24 0.6522 E -25 0.4828 E -25 0.3835 E -25 0.3179 E -25 0.2716 E -25 0.2370 E -25 0.2103 E -25 o.mg E -25 
O.$JOOOE 05 0.2179 E -24 0.1004 E -24 0.6525 E -25 O.'b829 E -25 0.3835 E -25 0.~81 E -25 0.2717 E -25 0.237lE -25 0.2103 E -25 0.18go E -25 
0.801X1 E 05 0.2180 E -24 0.1005 E -24 0.6525 E -25 0.4834 E -25 0.3837 E -25 0.3182 E -25 0.2718 E -25 0.2372 B -25 0.2104 E -25 0.18go E -25 
0.7OCG E 05 0.2177 E -24 0.1004 E -24 0.6531 E -25 0.4836 E -25 0.3840 E -25 0.3185 E -25 0.2722 E -25 0.2374 E -25 0.2106 E -25 0.1892 E -25 
0.6OW E 05 0.2179 E -24 0.1006 E -24 0.6541 E -25 0.4842 E -25 0.3846 E -25 0.3190 E -25 0.2725 E -25 0.2378 E -25 0.2109 E -25 0.1895 E -25 
0.5OW E 05 0.2178 E -24 0.1008 E -24 0.6558 E -25 0.4859 E -25 0.3859 E -25 0.3201 E -25 0.2734 E -25 0.2387 E -25 0.2117 E -25 0.1902 E -25 
0.4'X'J E 05 0.2184 E -24 0.1017 E -24 0.6621 E -25 0.4911 E -25 0.3902 E -25 0.3238 E -25 0.2766 E -25 0.2415 E -25 0.2143 E -25 0.1925 E -25 
0.3KJJ E 05 0.2193 E -24 0.1050 E -24 0.6913 E -25 0.5152 E -25 0.4105 E -25 0.34ll E -25 0.2917 E -25 0.2548 E -25 0.22Q E -25 0.2033 E -25 
0.2000 E 05 0.2720 E -24 0.1350 E -24 0.977 E -25 0.6812 E -25 0.5445 E -25 0.4533 E -25 0.3882 E -25 0.335h E -25 0.3015 E -25 0.2712 E -25 
P = 1000 ATM 
O.lOCO E 06 0.2178 E -24 0.1004 E -24 0.6525 E -25 0.4832 E -25 0.3837 E -25 0.3182 E -25 0.2717 E -25 0.2371 E -25 0.2103 E -25 0.18y30 E -25 
0.9200 E 05 0.2179 E -24 0.1005 E -24 0.6525 E -25 0.4833 E -25 0.3838 E -25 0.3182 E -25 0.2718 E -25 0.2372 E -25 0.2104 E -25 O.l8$llE -25 
O.&W E 05 0.2178 E -24 0.1005 E -24 0.6528 E -25 0.4835 E -25 0.3840 E -25 0.3185 E -25 0.2720 E -25 0.2374 E -25 0.2106 E -25 0.1893 E -25 
0.7000 E 05 0.2177 E -24 0.1005 E -24 0.6534 E -25 0.4836 E -25 0.3842 E -25 0.3183 E -25 0.2723 E -25 0.2.376 E -25 0.2108 E -25 0.1893 E -25 
O.tooo E 05 0.2179 E -24 0.1007 E -24 0.698 E -25 0.4852 E -25 0.3853 E -25 0.3196 E -25 0.2730 E -25 0.2382 E -25 0.2113 E -25 0.1899 E -25 
0.5CGJ E 05 0.2179 E -24 0.1011 E -24 0.6578 E -25 0.4876 E -25 0.3874 E -25 0.3213 E -25 0.2745 E -25 0.2396 E -25 0.2125 E -25 0.1910 E -25 
0.4000 E 05 0.2182 E -24 0.1020 E -24 0.6662 E -25 0.4946 E -25 0.3932 6 -25 0.3263 E -25 0.2789 E -25 0.2435 E -25 0.2160 E -25 O.@+lE -25 
C.3OW E 05 0.2214 E -24 0.1059 E -24 0.7007 E -25 0.5226 E -25 0.4167 E -25 0.3463 E -25 0.2962 E -25 0.2587 E -25 0.2296 E -25 0.20& E -25 
0.2000 E 05 3.2827 E -24 0.1353 E -24 0.8996 E -25 O.c71a E -25 0.5360 E -25 0.4459 E -25 0.3819 E -25 0.3340 E -25 o.296g E -25 0.2673 E -25 
TABLE IZlIt 
EFFECTIVE MASS OF URANlUM SPECIES 
IN EQUILIBRIUM MIXTURES OF HYDROGEN AND URANIUM 
EFFECTIVE MASS, rnt”, IN LB/ PARTICLE 
0.1 0.233 0.367 
P = 100 ATM 
















































































































































P = 1000 ATM 
lOC,ooO 0.~78 E-24 
~:~ 0.2279 1 8 E-24 
7o.ow 0.2177 E-24 
ao,m 0.2179 E-24 
5o.m 0.2179 E-24 
40,ooo C.21% E-24 
30,x0 0.2214 E-24 
23,oa 5.2827 E-24 
0.2178 E-24 0.2178 E-24 
0.2178 E-24 0.2179 E-24 
0.2178 ~-24 0.2179 E-24 
0.2178 ~-24 0.2180 E-24 
0.21% E-24 0.2183 E-24 
0.2185 ~-24 0.2195 E-24 
0.2213 ~-24 0.2254 E-24 
0.2457 E-24 O&63;! E-24 














































TABLE ISZIIL (CONT’D) 
EFFECTIVE MASS OF URANIUM SPECIES 
IN EQUILIBRIUM MIXTURES OF HYDROGEN AND URANIUM 
EFFECTIVE MASS, mf” , IN LB/PARTICLE 
PFUEL /p = 
T-DEG K 
0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 
P = 100 ATM 
0.09 
0.2178 ~-24 0.2178 E-24 
0.2179 E-24 0.2177 E-24 
0.2178 E-24 0.2178 E-24 
0.2179 E-24 0.2177 E-24 
0.2177 E-24 0.2178 ~-24 
0.2178 E-24 0.2178 E-24 
0.2178 ~-24 0.2179 E-24 
0.2178 E-24 0.2186 E-24 



























































































































































0.2178 E-24 0.2178 E-24 
0.2179 E-24 0.2178 E-24 
0.2178 E-24 0.2178 E-24 
0.2177 E-24 0.2178 E-24 



















0.2178 E-24 0.2178 E-24 
0.2178 E-24 0.2178 E-24 
0.2178 E-24 c.2178 E-24 
0.2178 E-24 r.2179 E-24 
0.2179 E-24 0.2179 ~-24 
0.2162 E-24 0.2182 E-24 
0.21% E-24 C.2199 E-24 
0.2343 E-24 c.2368 ~-24 
S.3100 E-24 0.3142 ~-24 
0.2178 E-24 0.2178 E-24 0.2178 ~-24 
0.2178 E-24 0.2178 E-24 0.2178 E-24 
0.2178 ~-24 0.2178 E-24 0.2179 ~-24 
0.2178 ~-24 0.2179 E-24 D.2179 ~-24 
0.21M E-24 0.2180 ~-24 0.2180 E-24 
0.2183 r-24 0.2184 E-24 0.2184 ~-24 
0.2202 ~-24 0.2206 E-24 0.2209 E-24 
0.2391 E-24 0.2412 E-24 a.2433 ~-24 
0.3179 E-24 0.3214 ~-24 0.3246 ~-24 
3.2179 ~-24 0.2179 E-24 
0.2182 E-24 0.2185 C-24 
0.2214 E-24 O.z?fi E-24 
3.2827 E-24 0.2934 E-24 
TABLE IX 
EFFECTIVE MASS OF HYDROGEN SPECIES 
IN EQUILIBRIUM MIXTURES OF HYDROGEN AND URANIUM 
EFFECTIVE MASS meff IN 1 1 9 LB/PARTICLE 






































































































































































P = 1000 ATM 





























































TABLE E KONT’D) 
EFFECTIVE MASS OF HYDROG.EN SPECIES 
IN EQUILIBRIUM MIXTURES OF HYDROGEN AND URANIUM 
EFFECTIVE MASS I mrff, IN LB/PARTICLE 
‘FUEL jp q 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 




































































































50,~ o.u?& ~-26 
~,~ 0.1687 ~-26 
3OmO 0.1993 E-26 



































































































































































PFUEL/ p = 
T- DEG K 
0.1000 E 06 
0.9000 E 05 
0.8000 E 05 
0.7000 E 05 
0.6000 E 05 
0,.5000 E 05 
0.4000 E 05 
0.3000.E 05 
0.2000 E 05 
0.~000 E 06 
0.9000 E 05 
0.8000 E 05 
0.7000 E 05 
0.6000 E 05 
0.5000 E 05 
0.4000 E 05 
0.3000 E 05 
0.2000 E 05 
0.1000 E 06 
0.9000 E 05 
0.8000 E 05 
0.7000 E 05 
0.6000 E 05 
0.5000 E 05 
0.4000 E 05 
0.3000 E 05 
0.2000 E 05 
TABLE X 
EFFECTIVE BINARY SCHMIDT NUMBERS 
IN EQUILIBRIUM MIXTURES OF HYDROGEN AND URANIUM 
0.1 0.233 '0.367 0.5 0.633 0.767 0.9 
P = 100 ATM 
0.2010 E -00 0.6200 E -01 0.2968 E -01 0.1717 E -01 0.1097 E. -01 0.7383 E -02 0.5110 E -02 
0.2031 E -00 0.6260 E -01 0.2994 E -01 0.1734 E -01 0.1108 E -01 0.7478 E -02 0.5188 E -02 
0.2055 E -00 0.6321 E -01 0.3029 E -01 0.1756 E -01 0.1125 E -01 0.7604 E -02 0.5295 E -02 
0.2087 E -80 0.6415 E -01 0.3072 E -01 0.1782 E -01 0.1142 E -01 0.7769 E -02 0.5433 E -02 
0.2131 E -00 0.6544 E -01 0.3131 E .-01 0.1822 E -01 0.1175 E -01 0.8017 E -02 0.5637 E -02 
0.2187 E -00 0.6710 E -01 0.3223 E -01 0.1884 E -01 0.1224 E -01 0.8435 E -02 0.6041 E -02 
0.2229 E -00 0.6945 E -01 0.3381 E -01 0.2013 E -01 0.1341 E -01 0.9554 E -02 0.7148 E -02 
0.2342 E -00 0.7460 E -01 0.3871 E -01 0.2519 E -01 0.1854 E -01 0.1474 E -01 0.1231 E -01 
0.2390 E -00 0.6595 E -01 0.3457 E -01 0.2376 E -01 0.1890 E -01 0.16go E -01 -0.1485 E -01 
P = 500 ATM 
0.2100 E -00 0.6449 E -01 0.3089 E -01 0.1793 E -01 0.1152 E -01 0.7823 E -02 0.5476 E -02 
0.2127 E -00 0.6531 E -01 0.3128 E -01 0.1821 E -01 0.1173 E -01 0.7978 E -02 0.5614 E -02 
0.2167 E -00 0.6633 E -01 0.3184 E -01 0.1856 E -01 0.1199 E -01 0.8198 E -02 0.5800 E -02 
0.2187 E -00 0.6775 E -01 0.3254 E -01 0.1904 E -01 0.1236 E -01 0.8503 E -02 .0.6072 E -02 
0.2222 E -00 0.6915 E -01 0.3349 E -01 0.1973 E -01 0.1289 E -01 0.9020 E -02 0.6553 E -02 
0.2272 E -00 0.7131.E -01 0.3499 E -01 0.2100 E -01 0.1409 E -01 0.1011 E -01 0.7628 E -02 
0.2354 E -00 0.7556 E -01 0.3848 E -01 0.2434 E -01 0.1738 E -01 0.1342 E -01 0.1098 E -01 
0.2320 E -00 0.8330 E -01 0.4719 E -01 0.3303 E -01 0.2634 E -01 0.2155 E -01 0.1877 E -01 
0.2321 E -00 0.8067 E -01 0.4564 E -01 0.3153 E -01 0.2395 E -01 0.1939 E -01 0.1578 E -01 
P= 1000 ATM 
0.2147 E -00 
0.2178 E -00 
o.ag6 E -00 
0.2217 E -00 
0.2262 E -00 
0.2324 E -00 
0.2460 E -00 
0.2399 E -00 
0.2326 E -00 
0.6587 E -01 
0.6688 E -01 
0.6809 E -01 
0.6922 E -01 
0.7097 E -01 
0.7395 E -01 
0.7939 E -01 
0.8705 E -01 
0.9385 E -01 
0.3159 E -01 
0.3209 E -01 
0.327-j' E -01 
0.3356 E -01 
0.3472 E -01 
0.3686 E -01 
0.4190 E -01 
0.5191 E -01 
0.5270 E -01 
0.1839 E -01 
0.1872 E -01 
0.1919 E -01 
0.1979 E -01 
0.2072 E -01 
0.2252 E -01 
0.2754 E -01 
0.3768 E -01 
0.3435 E -01 
0.1186 E -01 
0.1212 E -01 
0.1247 E -01 
0.1296 E -01 
0.1379 E -01 
0.1557 E -01 
0.2045 E -01 
0.3031 E -01 
0.2417 E -01 
0.8093 E -02 
0.8319 E -02 
0.8589 E -02 
0.9022 E -02 
0.9795 E -02 
0.1154 E -01 
0.1639 E -01 
0.2602 E -01 
0.1832 E -01 
0.5710 E -02 
0.5880 E -02 
0.6143 E -02 
0.6543 E -02 
0.7280 E -02 
0.9066 E -02 
0.1387 E -01 
0.2349 E -01 
0.1431 E 1 
TABLE X (CONT’D) 
EFFECTIVE BINARY SCHMIDT NUMBERS 
IN EQUILIBRIUM MIXTURES OF HYDROGEN AND URANIUM 
‘FUEL / P= 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 
T- DEG K P = 100 ATM 
O.lCXM E 06 0.3222 E 01 0.1445 E 01 0.9145 E 00 0.6637 E 03 0.5122 E 00 0.4145 E 00 0.3462 E 00 0.2957 E 00 0.2567 E co 0.2259 E 00 
O.gooO E 05 0.3271 E 01 0.1466 E 01 0.9267 E 00 0.6692 E 00 0.5186 E 00 0.4197 E 00 0.3504 E 00 0.2991 E 00 0.2595 E 00 0.2284 E 00 
0.8ooO E 05 0.3341E 01 0.1497 E 01 0.9504 E 00 0.0850 E 00 0.5298 E 00 O.Qt?dE 00 0.357lE 00 0.3043 E 00 0.2639 E 00 0.2319 E 00 
0.7000 E 05 0.3411 E 01 0.1527 E 01 0.9640 E 00 0.6951 E 00 0.5378 E 00 0.4349 E 00 0.3623 E 00 0.3088 E 00 0.267-I E 00 0.2350 E 00 
0.6000 E 05 0.3448 E 01 0.1545 E 01 0.9803 E 0'2 0.7049 E 00 0.5459 E 00 0.4416 E 00 0.3685 E 00 0.3142 E 00 0.2727 E CO 0.2399 E 00 
0.5ooO E 05 0.3508 E 01 0.1575 E 01 0.9966~ 00 0.7193 E CO 0.5575 E 00 0.4516 E 00 0.4172 E 00 0.3249 E 00 0.2819 E 00 0.2461 E 00 
0.4000 E 05 0.3766 E 01 0.16% E 01 0.1063 E 01 0.7635 E 00 0.5889 E 00 0.4738 E 00 0.3943 E 00 0.3355 E 00 0.28gO E M) 0.2530 E 00 
0.3ooO E 05 0.5177 E 01 0.2281 E 01 0.1401 E 01 0.@32E 00 0.7363 E 00 0.57&E 00 0.4670 E W 0.3867 E 00 0.3281E 00 0.2818 E 00 
0.2OW E 05 0.1827 E 02 0.6678 E 01 0.3214 E 01 0.2362 E 01 0.1308 E 01 0.9306 E M) 0.6839 E w 0.5170 E 00 0.4017 E 00 0.3&E M) 
P = 500 ATM 
O.lOCO E 06 0.3422 E 01 0.1531E 01 0.96&E 00 0.6980 E 00 0.5405E 00 0.4367 E -00 0.3645 E -00 0.3102 E -00 0.2693 E -00 0.2367 E -00 
O.gooO E 05 0.3433 E 01 0.1539 E 01 0.9736 E 00 0.7015 E 00 0.5436 E 00 0.4402 E -00 0.3674 E -CXJ 0.3136 E -00 0.2722 E -00 0.2393 E -00 
0.8WJ E 05 0.3453 E 01 0.1550 E 01 O.+k?dE 00 0.7089 E 00 0.993 E 00 0.4456 E -00 0.3721 E -00 0.3180 E -00 0.2@2 E -00 0.2467 E -00 
0.7QW E 05 0.3475 E 01 0.1561 E 01 O.WE 00 0.7151 E 00 0.5545 E 00 0.4524 E -00 0.3778 E -co 0.3226 E -00 0.2794 E -00 0.2460 E -00 
0.6000 E 05 0.3563 E 01 0.1600 E 01 0.1014 E 01 0.7309 E 00 0.566lE 00 0.4592 E -CO 0.3834 E -00 0.3271 E -00 o.z83g E -00 0.25OlE -00 
0.50X E 05 0.3663 E 01 0.1651~ 01 0.1043 E 01 0.7523 E 00 0.5832 E 00 0.4718 E -00 0.3934 E -00 0.3360 E -00 0.2916 E -00 0.2564 E -03 
O.b30 E 05 0.4137 E 01 0.1862 E 01 0.1167 E 01 0.8351 E 00 0.6415 E 00 0.5151 E 00 0.4263 E -03 0.3608 E -00 0.3105 E -00 0.2713 E -00 
0.30% E 05 0.6391 E 01 0.2805 E 01 0.1658 E 01 O.lL28 E 01 0.8276 E 00 0.6377 E 00 0.508lE co 0.4146 E -00 0.3447 E -00 0.2934 E -00 
0.2000 E 05 0.9867 E 01 0.3853 E 01 0.1968 E 01 0.1260 E 01 0.8887 E 00 0.6660 E 00 0.5206 E 00 0.4184 E -00 0.3442 E -00 0.2908 E -00 
P = 1000 ATM 
0.1000 E 06 0.3454 E 01 0.1551 E 01 0.9733 E 00 0.7024 E 00 0.5442 E 03 0.4406 E -00 0.3674 E -00 0.3134 E -00 0.2720 E -00 0.2393 E -00 
O.gOOO E 05 0.3505 E 01 0.1581 E 01 0.9773 E 00 0.7057 E 00 0.5469 E 00 0.4426 E -00 0.3695 E -00 0.3154 E -00 0.2736 E -00 0.2407 E -00 
0.8000 E 05 0.3533 E 01 0.1595 E 01 0.9849 E 00 0.7111 E 00 0.5510 E 00 0.L466 E -00 0.3728 E -00 0.3183 E -00 0.2773 E -00 0.2451 E -00 
0.7000 E 05 0.3557 E 01 0.1603 E 01 0.9931 E 03 0.7159 E 00 0.5596 E 00 0.4536 E -00 0.3765 E -00 0.3202 E -00 0.2758 E -00 0.2410 E -00 
0.6000 E 05 0.3627 E 01 0.1631 E 01 0.1022 E 01 0.7389 E 00 0.5727 E 00 0.4642 E -00 0.3879 E -00 0.3314 E -00 0.2880 E -00 0.2536 E -CO 
0.5000 E 05 0.3767 E 01 0.1699 E 01 0.1075 E 01 0.7755 E 00 0.6003 E 00 0.1857 E -00 0.4050 E -00 0.3453 E -00 0.2995 E -00 0.2634 E -00 
0.4000 E 05 0.4358 E 01 0.1962 E 01 0.1229 E 01 0.8765 E 00 0.6709 E 00 0.5368 E 00 0.4428 E -00 0.3736 E -03 0.3207 E -00 0.2798 E -00 
0.3090 E 05 0.6416 E 01 0.2751 E 01 G.1577 E 01 0.1057 E 01 0.7724 E 00 0.594( E 00 0.4744 E -00 0.3892 E -00 0.3258 E -00 0.2797 E -00 
0.2000 E 05 0.8749 E 01 0.6135 E 01 o.r/13 E 01 0.1115 E 01 0.8018 E 03 0.(,131 E 00 0.489s E -00 0.4013 E -00 0.3366 E -00 0.2912 E -00 
TABLE XC 
EFFECTIVE MASS DIFFUSIVITIES FOR URANIUM SPECIES 
IN EQUILIBRIUM MIXTURES OF HYDROGEN AND URANIUM 
EFFECTIVE MASS DIFFUSIVITY OF URANIUM SPECIES, D;smix, IN ( ,,/L;oLE)($) 
p FUEL /’ 0.1 0.233 0.367 0.5 0.633 0.767 0.9 
T- DEG K 
0.1000 E 06 
0.9000 E 05 
0.8000 E 05 
0.7000 E 05 
0.6000 E 05 
0.5000 E 05 
0.4000 E 05 
0.3000 E 05 
0.2000 E 05 
0.1000 E 06 
0.9000 E 05 
0.8000 E 05 
0.7000 E 05 
0.6000 E 05 
0.5000 E 05 
0.4000 E 05 
0.3000 E 05 
0.2000 E 05 
0.1000 E 06 
0.9000 E 05 
0.8000 E 05 
0.7000 E 05 
0.6000 E 05 
0.5000 E 05 
0.4000 E 05 
z 0.3000 E \o 05 0.2000 E 05 
0.2739 E 01 
0.1957 E 01 
0.1346 E 01 
0.8816 E 03 
0.553lE 00 
0.3065 E 00 
0.1547 E 00 
0.6804 E -01 
0.6133 E -01 
0.6233 E 00 
0.4477 E 00 
0.3092 E 00 
0.2043 E 00 
0.~263~ oo 
0.7214 E -01 
0.3706 E -01 
0.1873 E -01 
0.1884 E -01 
0.3313 E 00 
0.2382 E 00 
0.1651 E 00 
0.1093 E 00 
0.6783 E -01 
0.3896 E -01 
0.2048 E -01 
0.1138 E -01 
0.1040 E -01 
0.l2.86 E 01 
0.8318 E oo 
0.6338 E 00 
0.4158 E 00 
0.2563 E 00 
0.1456 E 00 
0.7349 E -01 
0.3258 E -01 
0.3099 E -01 
0.2942 E 00 
0.2117 E 00 
0.1467 E 00 
0.9706 E -01 
0.6029 E -01 
0.3463 E -01 
0.1791 E -01 
0.9108 E -02 
0.9320 E -02 
0.1570 E 00 
0.1131 E 00 
0.7859 E -01 
0.5215 E -01 
0.3258 E -01 
0.1882 E -01 
0.9958 E -02 
0.5543 E -02 
0.5260 E -02 
P= 100 ATM 
0.8511 E 00 0.6424 E 00 
0.6098 E 00 0.4603 E oo 
0.4203 E 00 0.3177 E 00 
0.2766 E 00 0.2094 E 03 
0.1710 E 00 0.~96 E oo 
0.9722 E rO1 0.7392 E -01 
0.4927 E -01 0.3768 E -01 
0.2219 E -01 0.1716 E -01 
0.2070 E -01 0.1547 E -01 
P = 500ATM 
0.1958 E 00 0.1484 E 00 
0.1411 E 00 0.1069 E 00 
0.9784 E -01 0.7430 E -01 
0.6483 E -01 0.4931 E -01 
0.4048 E -01 0.3089 E -01 
0.2336 E -01 0.1790 E -01 
0.1223 E -01 0.9461 E -02 
0.6378 E -02 0.5024 E -02 
0.6574 E -02 0.5205 E -02 
P = 1000 ATM 
0.1047 E 00 0.7949 E -01 
0.7559 E -01 0.5748 E -01 
0.5260 E -01 0.4003 E -01 
0.3501 E -01 0.2670 E -01 
0.2198 E -01 0.1683 E -01 
0.1279 E -01 0.9906 E -02 
0.6869 E -02 0.5369 E -02 
0.3901 E -02 0.3077 E -02 
0.3917 E -02 0.3268 E -02 
0.5181 E 00 
0;3720 E 00 
0.2568 E 00 
0.1697 E 00 
0.1050 E 00 
0.6000 E -01 
0.3068 E -01 
0.1416 E -01 
0.1219 E -01 
0.l201E 00 0.1011 E 00 0.8761~ -01 
0.8673 E -01 0.7302 E -01 0.6328 E -01 
0.6024 E -01 0.5081 E -01 0.4415 E -01 
0.4006 E -01 0.3387 E -01 0.2942 E -01 
0.2523 E -01 0.2130 E -01 0.1854 E -01 
0.1463 E -01 0.1245 E.-O1 0.1087 E -01 
0.7809 E -02 0.6703 E -02 0.5900 E -02 
0.4351 E -02 0.3622 E -02 0.3203 E -02 
0.4344 E -02 0.3689 E -02 0.3208 E -02 
0.6445 E -01 
0.4662 E -01 
0.3256 E -01 
0.2175 E -01 
0.1375 E -01 
0.8106 E -02 
0.4470 E -02 
0.2570 E -02 
0.2849 E -02 
0.4351 E 00 
0.3125 E 00 
0.2159 E oo 
0.1425 E 00 
0.8835 E -01 
0.5065 E -01 
0.2601 E -01 
0.X32 E -01 
0.5431 E -01 
0.3927 E -01 
0.2751 E -01 
0.1843 E -01 
0.1167 E -01 
0.6921 E -02 
0.3860 E -02 
0.2218 E -02 
0.2475 E -02 
0.3763 E 00 
0.2704 E 00 
0.1869 E 00 
O.l234 E 00 
0.7673 E -01 
0.4395 E -01 
0.2267 E -01 
0.1067 E -01 
0.8161 E -02 
0.4712 E -01 
0.3418 E -01 
0.2392 E -01 
0.1604 E -01 
0.1020 E -01 
0.6090 E -02 
0.3416 E -02 
0.2008 E -02 
0.2166 E -02 
COMPOSITIONS OF EQUILIBRIUM MIXTURES OF HYDROGEN 
AND URANIUM CALCULATED 
DESCRIBED IN REF. 2 
USING THE PROGRAM 
P = 1000 ATM 
PF”EL / P = 0.1 










TEMPERATURE, T - DEG K 
Figure 1 
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COMPOSITIONS OF EQUILIBRIUM MIXTURES OF HYDROGEN 
AND URANIUM CALCULATED USING THE ‘PROGRAM 
DESCRIBED IN REF. 2 
P = 1000 ATM 
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TEMPERATURE, T - DEG K 
Figure 2 
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COMPOSITIONS OF EQUILIBRIUM MIXTURES OF HYDROGEN 
AND URANIUM CALCULATED USING THE PROGRAM 
DESCRIBED IN REF. 2 
P= 1000 ATM 
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TEMPERATURE, T- DEG K 
Figure 3 
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COMPONENT VISCOSITIES IN EQUILIBRIUM MIXTURES 
.OF HYDROGEN AND URANIUM AT A PRESSURE OF 100 ATM 
‘FUEL /’ = o 













2 4 6 8 ‘0x104 
TEMPERATURE, T - DEG K 
I I I I r 
4 6 8 lb Ii “4 ‘6 18~10~ 




COMPONENT VISCOSITIES IN EQUILIBRIUM MIXTURES 
OF HYDROGEN AND URANIUM AT A PRESSURE OF 500 ATM 
‘FUEL / ’ = o 
--e pFUEL/ ’ = ’ 
THE VISCOSITIES PLOTTED HERE 10-q 
WERE CHOSEN FROM THE MOST 
APPROPRIATE, IN EACH REGION, 
OF THE THREE VALUES 71L, -qsc 
AND 7)R WHICH ARE SHOWN FOR 5 
EACH COMPONENT IN TABLE II. 
(SEE TEXT) 
2 4 6 8 IOX IO’ 
TEMPERATURE, T - DEG K 
I I I I I I I I- 
4 6 8 IO ‘2 14 16 I8 X104 
TEMPERATURE, T- DEG R 
Figure 5 
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COMPONENT VISCOSITIES IN EQUILIBRIUM MIXTURES 
HYDROGEN AND URANIUM AT A PRESSURE OF 1000 
PFUEL/p = 0 








TEMPERATURE, l’- DEG K 
I I I I I I I I- 
4 6 8 IO ‘2 ‘4 ‘6 I8 X104 
TEMPERATURE, T - DEG R 
Figure 6 
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VISCOSITIES OF EQUILIBRIUM MIXTURES OF HYDROGEN 




2 4 6 8 IOXIO 
TEMPERATURE, T- DEG K 
I I I I I 
4 6 8 lb 12 I4 
I 
I6 







VISCOSITIES OF EQUILIBRIUM MIXTURES OF HYDROGEN 













TEMPERATURE, T- DEG K 
I I I I I I I 
4 6 8 IO 12 I4 I6 18x IO 











VISCOSITIES OF EQUILIBRIUM MlXTURES 






TEMPERATURE, T- DEG K 
I I I I I I 
8 IO I 
I 
4 6 12 14 16 18x10 
TEMPERATURE, T- DEG R 
Figure9 
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EFFECTIVE BINARY DIFFUSIVITIES IN 





PRESSURE OF 100 ATM 
IO0 10-3 
2 4 6 8 lox104 
TEMPERATURE, T - DEG K 
I I I I I I I I 
4 6 8 IO I2 14 I6 18x IO4 
TEMPERATURE, T - DEG R 
Figure 10 
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EFFECTIVE BINARY DIFFUSIVITIES IN EQUILIBRIUM MIXTURES 























TEMPERATURE, T - DEG K 
I I I I I I 4 6 8 IO 12 14 I's /8x104 
TEMPERATURE, T - DEG R 
Figure 11 
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EFFECTIVE BINARY DIFFUSIVITIES IN EQUILIBRIUM 








.TEMPERATURE, T - DEG K 
4 
I I I I I I r 
6 8 IO I2 I4 16 18x IO4 
TEMPERATURE, T - DEG R 
Figure 12 
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EFFECTIVE BINARY DIFFUSIVITIES IN EQUILIBRIUM. MIXTURES 





LL 10-2 I? 
L5 
0.4 0.6 0.8 1.0 




EFFECTIVE BINARY DIFFUSIVITIES IN EQUILIBRIUM MIXTURES 
OF HYDROGEN. AND URANIUM AT SELECTED TEMPERATURES 





















EFFECTIVE BINARY SCHMIDT NUMBERS IN EQUILIBRIUM MIXTURES 




2 4 6 8 lOxlO 
TEMPERATURE, T - DEG K 
I I I I I I I 1 
4 6 8 IO I2 I4 I6 I8 x IO4 




EFFECTIVE BINARY SCHMIDT. NUMBERS IN EQUILIBRIUM MIXTURES 









2 4 6 8 IO 
TEMPERATURE, T - DEG K 
-T--T-T 
I I I I I 
IO I2 I4 I6 ‘8x IO4 
TEMPERATURE, T - DEG R 
Figure 16 
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EFFECTIVE BINARY SCHMIDT NUMBERS IN EQUILIBRIUM MIXTURES 








4 6 a lOXlO 
TEMPERATURE, T - DEG K 
I I I I I 









RANGE OF SCHMIDT NUMBERS 












VALUES OF SEVERAL CHARACTERISTIC LENGTHS 
DEFINED IN APPENDIX I FOR A PRESSURE OF 500 ATM 
AND A PFUEL/ P RATIO OF 0.5 
TEMPERATURE, T - DEG K 
Figure 19 
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COMPARISON OF CALCULATED VALUES OF VISCOSITY 
OF URANIUM IONS AND THEIR EQUlLlBRlUM MIXTURES 
























-2 - 4 6 8 IO x IO4 
TEMPERATURE, T- DEG K 
1 I 
i3 
I I I I I 
4 6 IO 12 14 16 I8 x104 
TEMPERATURE, T - DEG R 
Figure 20 
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COMPONENT MASS DIFFUSIVITIES IN EQUILIBRIUM MIXTURES 
OF HYDROGEN AND URANIUM AT A PRESSURE OF 1000 ATM -a- PFUEL/P = 0.1 
- PFUEL/ P = 0.9 
2 4 6 8 IO x 104 
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